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STATEMENT  OF  FACT 


The  Only  True  Measure  of  the  Normal  Capacity  of  a  properly 

designed  Generator  is  the  Cvirrent  it  will  develop  Satfely  under  Short 
Circuit  with  normal  Fvilly  E^xcited)  Field  within  a  (stated)  temper- 
ature for  a  given  period  of  time,  the  MaLximum  Capa.city  being  the  cur- 
rent at  safe  temperature  under  Fully  Saturated  Field,  short  circuit  to  be 
applied  when  the  generator  is  giving  out  its  standard  voltage,  and  the  same  test 
should  be  made  on  a.11  direct  current  motors  and  synchronous  alternating 
motors,  by  operating  them  as  generators. 

Purchasers  of  electrical  machines  shovild  insist  on  these  requirements 
if  they  want  an  absolute  test. 

Dec.  8th,  1904.  W.  A.  JOHNSON,  Toronto,  Can. 


THE  UNITED  ELECTRIC  CO.,  LIMITED,  OF  TORONTO,  -e  ready  to  tender  to 
above  requirements,  as  their  *'Johnson"  generators  and  motors  are  built  and  all  machines  tested 
at  tull  load  current  under  these  conditions.  If  any  Engineer  takes  exception  to  the  above, 
he  will  find  the  statement  repeated  in  the  reading  columns  of  this  publication  and  the 
Editor  will  no  doubt  be  glad  to  print  his  reply. 
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TRADE  WITH  ENGLAND 

Every  Canadian  wlio  wishes  to  trade 
successfully  with  liie  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
tlie  paper— See  the  rules. 
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86  Adelaide  Street  West, 
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For  Advertising  of  Building 
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THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


F.  N.  Phillii-s,  President. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 
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New  or  Second  -  Hand.  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR     CONTRACTING  CO. 
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On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  CompleteJLine  in  the  East. 
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4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  6ompanyAorK,pa.,u.s.ft. 

176  FEDERAL  STREET,  BOSTON,  MASS. 
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WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLE  COMPANY,   -   •   -   MOr-  i  REAL 
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RHODES  ELECTRICAL  MFC.  CO.,  LIMITED 

70  &  71  BISHOPSGATE  STREET  WITHIN,  LONDON,  E.  G. 

Works  :  BRADFORD 

Telephone  :  1454  BRADFORD.  Telephone  :  9130  LONDON  WALL 

Telegrams  :  "  RHODIQUE,  '  BRADFORD.  Telegrams  :  "  RHODIOUE,"  LONDON 

GLASGOW  :  35  and  70  McAlpine  St.  BIRMINGHAM  :  45  Newhall  St.  CARDIFF  :  59  Mount  Stuart  Sq. 

NEWCASTLI'-.  ON  T^'NE  :  17  Elden  Square.  MANCHESTER  :  TaRord  Electric  Works. 
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A.  C  ELECTRIC  TRACTION  FROM  GAS  POWER. 

A  somewhat  uiiiiiiio  doparturo  from  ostablished  methods  in 
electric  traction  has  recently  been  undertaken  at  Warren,  Pa. 
The  \V  arren  &  Jamestown  Street  Railway  Company  is  equipping' 
an  A.  C.  single-phase  electric  railway  system  to  operate  between 
Warren,  Pa.,  and  Jamestown,  N.  V.,  for  which  power  will  be 
supplied  by  gas  engines  operating  upon  matural  gas.  The 
equipment  is  now  being  constructed  by  the  Westinghouse  Com- 
panies of  East  Pittsburg,  Pa. 

The  power  station  will  be  located  at  Stoneham,  Pa.,  two 
miles  from  Warren.  The  initial  eiiiiipment  will  consist  of  two 
Westinghouse  gas  engines  each  of  five  hundred  brake  horse 
power  capacity.  They  will  be  of  the  horizontal  single-crank 
double-acting  type,  direct  connected  to  two  two  hundred  and  sixty 
k.w.  Westinghouse  generators  furnishing  current  at  voltage 
sufficient  for  direct  use  upon  the  high  tension  transmission  line. 
The  power  equipment  also  comprises  a  55  h.p.  Westinghouse 
gas  engine  for  operating  air  compressor  and  exciter  unit. 
Natural  gas  will  be  used,  furnished  by  the  local  distributing 
company.  In  this  district  the  gas  has  a  calorific  value  of  about 
1 ,000  b.t.u.  per  cu.  ft. 

Transformer  substations,  five  in  number,  will  be  located  along 
•he  right  of  way.  These  will  receive  the  high  tension  current 
from  the  transmission  line  and  reduce  the  voltage  to  such  an  ex- 
tent as  to  render  it  more  suitable  for  .ise  in  single-phase  motors. 
The  present  motive  power  equipment  will  comprise  four  quad- 
ruple sets  of  Westinghouse  single-phase  motors  each  approxi- 
mately 50  h.p.  capacity. 

An  interesting  feature  of  the  system  is  the  arrangement  for 
operating  the  alternating  current  motors  upon  the  direct  current 
trolley  lines  within  the  city  limits  of  the  termini. 

The  Warren  &  Jamestown  Street  Railway  is  not  a  newly  or- 
ganized system,  as  it  has  operated  part  of  the  present  lines  for  a 
period  of  eleven  years.  "Three  years  ago  the  company  began 
experimenting  with  the  use  of  gas  power,  with  sufficient  success 
to  influence  them  in  the  now  exclusive  adoption  of  gas  engines 
for  their  entire  power  generation.  The  operation  of  the  new  sys- 
tem will  be  watched  with  much  interest  by  the  engineering  pub- 


lic, and  its  success  will  mark  an  important  advancement 
modern  electric  railroading. 


SPARKS. 

Robert  H.  Gale  has  regis'ered  the  business  of  the  Slade  Elec- 
tric Company,  electrical  contractors,  Quebec. 

In  Thamesville,  Ont.,  a  by-law  to  manage  the  electric  light 
plant  by  a  board  of  commissioners  was  defeated  by  five  votes. 

Although  the  ratepayers  of  Calgary,  N.  W.  T.,  have  decided 
to  raise  $60,000  for  a  municipal  lighting  system,  it  has  not  yet 
been  decided  whether  to  purchase  the  existing  plant  or  install  a 
new  one.  It  is  probable  that  the  company  will  be  approached 
with  the  object  of  giving  more  favorable  terms. 

Mr.  J.  S.  Campbell,  of  St.  Catharines,  Ont.,  has  made  applica- 
tion to  the  Dominion  Parliament  for  an  act  authorizing  the 
Niagara- Welland  Power  Company  to  use  their  proposed  canal 
for  navigation  purposes,  to  construct  a  tramway  along  its  right 
of  way,  and  to  extend  the  time  for  the  completion  of  the  works. 

The  electric  light  plant  which  has  been  installed  by  the  muni- 
cipality of  Edmonton,  N.  W.  T,  consists  of  two  Babcock  & 
Wilcox  boilers,  two  Robb-Armstrong  engines  of  600  and  350  h.p., 
and  two  Bullock  alternators  of  450  and  225  kilowatts,  also  two 
direct  connected  exciters  of  22>^  kilowatts.  The  engines  are 
arranged  to  run  condensing. 

The  City  Council  of  Kingston,  Ont.,  have  decided  to  give  Mr. 
J.  M.  Campbell  the  privilege  of  bringing  electric  power  from 
Kingston  Mills  to  his  mills  on  Ontario  street  in  that  city.  Mr. 
Campbell  was  given  a  perpetual  franchise,  but  it  was  shown  that 
this  would  not  be  detrimental  to  the  city.  The  power  can  only 
be  used  for  the  mills  situated  within  two  blocks. 

After  operating  a  municipal  lighting  plant  for  some  years,  the 
City  Council  of  New  Westminster,  B.C.,  have  entered  into  a 
contract  to  purchase  power  from  the  Vancouver  Power  Company. 
Aid.  Vanstone,  of  the  Electric  Light  Department,  estimates  that 
this  year  the  saving  to  (he  city  under  the  new  arrangement  will 
be  $8,000.  He  states  that  the  disadvantages  of  a  power  plant 
owned  by  a  small  city  like  New  Westminster  are  many. 
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SPARKS. 

The  electric  light  plant  at  Eganville,  Ont.,  is  to  be  increased  by 
the  installation  of  a  new  generator. 

The  Springhill  Electiic  Light  Company,  Springhill,  N.  S.,  have 
recently  installed  a  new  C.  G.  E.  generator  and  a  120  horse 
power  engine,  the  latter  being  supplied  by  the  Seymour-Mackin- 
tosh Company,  of  Auburn,  N.  Y. 

The  King  Asbestos  Mines,  recently  incorporated  by  the  Quebec 
Legislature,  are  given  power  to  acquire  and  develop  water 
powers  for  electrical  purposes.  The  promoters  include  Mr.  H, 
M.  Whitney,  of  Boston,  and  Mr.  Edward  Slade,  of  Quebec. 

Ellsworth  Birkett,  an  electrician  in  the  employ  of  the  Brantford 
Electric  &  Operating  Company,  Brantford,  Ont.,  was  instantly 
killed  in  the  power  house  while  turning  on  the  arc  lights.  He 
was  thirty-five  years  of  age  and  had  been  in  the  employ  of  the 
company  for  twelve  years. 

The  property  owners  of  Ottawa  overwhelming  defeated  the  by- 
law to  purchase  the  electric  railway  at  the  company's  price,  name- 
ly, $3,000,000.  The  vote  stood  819  for  and  3,557  against.  The 
present  franchise  has  18  years  yet  to  run,  when  the  city  will  be 
able  to  acquire  the  property  by  arbitration. 

Messrs.  T.  McAvity  &  Sons,  St.  John,  N.  B.,  have  recently 
installed  a  lighting  plant  in  their  Broad  street  foundry.    It  con- 


sists of  a  k.w.  Crocker-Wheeler  compound  generator,  slate 
switchboard,  and  arc  and  incandescent  lamps,  and  was  installed 
by  Mr.  Frank  P.  Vaughan,  electrical  contractor. 

The  life  of  Mr.  W.  McLea  Walbank,  vi:e-president  and  chief 
engineer  of  the  Montreal  Light,  Heat  &  Power  Company, 
was  recently  threatened  by  a  former  employee,  who  went  to  his 
residence  and  flourished  a  revolver  before  him.  A  struggle 
ensued,  Mr.  Walbank  succeeding  in  breaking  away  and  locking 
himself  in  a  room.  It  is  supposed  that  the  mind  of  the  would-be 
assassin  was  deranged. 

Messrs.  J.  R.  Booth,  E.  H.  Bronson,  and  W.  Y.  Soper,  acting 
for  the  proprietors  of  the  water  power  at  the  Chaudiere,  Ottawa, 
recently  waited  upon  Sir  Wilfrid  Laurier  and  urged  that  steps  be 
taken  to  have  a  judicial  determination  of  the  question  as  to 
whether  the  ownership  of  river  beds  is  vesetd  in  the  Federal  or 
Provincial  authorities.  A  dispute  has  long  existed  between  the 
owners  of  power  on  the  Ontario  and  Quebec  sides  of  the  Ottawa 
River,  respectively,  as  to  the  amount  of  power  which  each  had 
the  right  to  take.  The  former  obtained  their  rights  from  the 
Dominion  Government,  and  the  latter  from  the  QuebeC  Govern- 
ment. It  was  agreed  two  years  ago  to  submit  a  case  to  the 
Supreme  Court  and  to  settle  the  question  of  jurisdiction.  For 
this  purpose  a  number  of  questions  were  drawn  up,  but  the  Quebec 
owners  objected  to  them.  ~ 
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ELECTRICAL  REPAIR.  WOR.K  OF  ALL  KINDS  : 

Dynamos,  Motors,  Transformers,  Arc  Lamps  and  Meter  Repairs. 

Lowest  Prices  consistent  with  High  Class  Work. 

Electrical  Measuring  Instruments  Calibrated. 

j^LlL  -work:  GrXJ-A.R^lSrTEE]D. 


E  3Sr  T  E  33 


Eighteen  Inch  WORTHINGTON  VOLUTE  PUMP 

Designed  for  direct  connection  to  a  steam  engine  and  used  for  supplying  water 
to  elevated  jet  condensers  in  the  Power  House  of  the  Manhattan  Elevated 
Railway  Co.,  New  York  City. 

Cap.xcity,  10,000  gallons  per  minute  against  25  feet  head. 

Worthington  Turbine  Pumps  a-re  Reliable.  Durable.  Efficient  and  Exceedingly  Simple 
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SPARKS. 

The  nuinii  ipality  of  Ladysmitli,  H.  C,  will  install  an  electric 
^^lant. 

The  Bathiirst  Kleclric  Light  (."onipaiiy  have  completed  their 
new  electric  plant  at  Hathurst,  N.  B. 

Mr.  Breithaupt,  wlio  operates  the  Berlin  and  Waterloo  Street 
Railway,  proposes  extending  the  road  to  Brf  slau  shortly. 

The  electors  of  Milton,  Ont.,  have  voted  in  favor  of  raising: 
$S,ooo  for  the  purchase  and  improvement  of  the  electric  light 
plant  in  that  town. 

The  ratepayers  of  Giiel^)h,  Out.,  have  approved  of  a  by-law  to 
raise  $30,000  to  extend  and  improve  the  electric  street  railway 
and  purchase  a  park. 

The  Winnipeg,  Selkirk  &  Lake  Winnipeg  Railway  Company 
are  seeking  amendments  to  their  charter  to  permit  them  to  enter 
the  city  of  Winnipeg. 

The  Town  Council  of  Preston,  Ont.,  have  purchased  the  old 
power  plant  of  the  Gait,  Preston  and  Hespeler  Street  Railway 
Company  for  $2,000. 

Messrs.  W.  Moore  &  Sons,  of  Meaford,  Ont.,  have  refused  to 
accept  the  Council's  offer  of  $8,600  for  their  e'ectric  light  plant. 
They  ask  $12,000. 

The  W.  l,ac.;burg  Electric  Light  Company, Wallacebiirg,  Ont., 
has  been  succeeded  by  the  Premier  Electric  Light  &  Power 
Company,  Limited. 

The  ratepayers  of  Exeter,  Ont.,  have  recommended  that  the 
Council  secure  an  option  on  the  electric  plant  owned  by  Mr.  C. 
B.  Snell  with  a  view  to  purchase. 

The  Pine  Creek  Power  Company,  Limited,  of  Victoria,  B.  C, 
propose  to  increase  the  capital  stock  of  the  company  by  $50,000. 
Mr.  A.  L.  Belyeris  secretary. 

The  ratepayers  of  St.  Thomas,  Ont.,  have  approved  of  the 
purchase  of  the  gas  and  electric  plants  at  the  price  fixed  by  the 
arbitrators,  namely,  $205,000.   The  majority  was  615. 


Fort  William,  Ont.,  proposes  to  expend  $6,000  on  improve- 
ments to  the  electric  light  plant,  including  $500  for  new  trans- 
formers, $558  for  wire  and  $499  for  poles  and  fittings. 

The  Peterboro  Radial  Railway  Company  are  considering  the 
extension  of  their  electric  road  to  Lakefield,  Ont.  It  is  probable 
that  a  double  track  will  be  laid  next  summer  on  George  street. 

The  Canadian  General  Electric  Club  held  a  very  successfu 
concert  in  St.  George's  Hall,  Toronto,  on  December  141b,  when 
an  entertaining  programme  of  songs  and  instrumental  selections 
was  rendered. 

The  St.  Johns  Electric  L'ght  Company,  St.  Johns,  Que.,  are 
now  obtaining  power  from  the  Chambly  plant  of  the  Montrea' 
Light,  Heat  &  Power  Company  and  will  discontinue  the  use  of 
steam  entirely. 
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DIRECT-CURRENT  MULTI-POLAR 


Open  Motor  Without  Sub-Base  or  Pulley. 
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Direct  Connection  to  Machine  Tools  and 
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Frozen  Pipes 

The  frost  strikes  deepest  from  now  on,  and 
the  crop  of  frozen  pipes  is  about  ready  to 
harvest.  We  have  the  Standard  Thawing 
Outfits  constantly  in  stock,  ready  for  instant 
shipment.  The  price  is  ^^'oo.oo  net,  f.o.b- 
Pittsburgh. 

l\'/u'ii  ordering  i/iis  Oiiijil  stale  /loiv  nuiiiy  printed 
circulars  and  cirvclopcs  yoa  "d'is/i  for  mailing  to  your 
prospective  eiisfoiiiers,  and  l/ow  many  placards  you  will 
require  to  l/ang  in  public  places.  The  Pittsburgh  Trans- 
fornwr  Company  null  supply  this  material  at  cost. 


Pittsburgh  Transformer  Company 

Pittsburgh,  Pa. 
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ADDITIONS  TO  ELECTRIC  PLANT. 

The  Toronio  Eleolric  Light  Company  have  now  in  operation 
the  tirsi  turbo-generator  set  to  be  inanufaclured  and  installed  in 
Canada.  It  is  a  500  k.w.,  three-phase,  bo  cycle  Curtis  turbine 
wound  for  J, 300  volts  and  was  built  by  the  Canadian  General 
Electric  Com^viny.  It  has  been  found  entirely  satisfactory  in 
operation.  The  same  manufacturers  are  also  building  for  this 
company  two  turbo-generator  sets  of  j, 000  k.w.  each,  which 
will  be  conjpleted  and  installed  this  spring. 

.Alterations  are  also  being  made  at  the  power  house  of  the 
comj^any  at  the  foot  ofScott  street  to  provide  accommodation  for 
a  new  switch-board  and  rotary  converters.  The  space  occupied 
by  the  general  ofHces  before  the  erection  of  the  new  building  on 
Adelaide  is  being  divided  by  a  concrete  wall  oxd  iiding  across 
the  entire  width  of  the  building  thus  pio\  idini,'  a  ilioi  oughly  fire- 
proof room  4S  x  iS  feet.  In  this  will  be  iiislalled  a  i.', 000  volt 
switchboard  of  modern  design  and  embodying  several  new 
features,  also  two  1,000  k.  \v.  rotary  converters,  all  of  C.  G.  E. 
manufacture.  These,  it  is  expected,  will  be  installed  by  April 
1st  next,  and  the  company  will  then  be  in  a  position  to  supply 
Niagara  power  at  .'5  cycles  three  phase.  The  company  con- 
template the  utilization  of  the  Niagara  power  not  later  than  July, 
the  intention  being  to  purchase  the  necessary  supply  from  one 
of  the  companies  in  operation  until  the  plant  of  the  Toronto  and 
Niagara  Power  Company  is  completed. 


SPARKS. 

The  St.  Johns  Street  Railway  Company  are  evidently  not  yet 
through  with  their  programme  for  improvementSi  as  during  the 
past  month  they  have  placed  orders  for  additional  equipment  to 
the  value  of  $50,000. 

The  Commercial  Oil  Company,  of  Hamilton,  has  been  incor- 
porated, with  a  capital  of  $100,000.  The  provisional  directors 
are  Messrs.  J.  C.  Person,  G.  L.  Person,  C.  Goring,  VV.  C.  Per- 
son and  \V.  G.  Morrison. 

The  Stationary  Engineers  Association  of  Victoria,  B.  C,  have 
elected  the  following  officers  for  1905  •.  President,  M.  Hutchison  ; 
vice-president,  T.  Watson  ;  secretary,  A.  M.  Aitkens  ;  treasurer, 
T. ;  BarracloDgh  ;  conductor,  L.  Hether. 


The  Westinghouse  l'",K-ctric  &  Manufacturing  Company  have 
just  received  an  order  through  their  agents,  Takata  &  Company, 
of  Tokio,  for  thirteen  direct  current  generators,  each  of  62.5  kw. 
c:ip.u  ily,  .iiul  thirteen  spare  armatures.  Each  will  be  driven  by 
a  i  -'s  li-  p-  sloam  engine,  and  the  thirteen  engines  will  be  sup- 
plied by  the  W  estinghouse  Machine  Company. 

The  Westinghouse  Electric  and  Manufacturing  Company 
have  closed  a  contract  with  the  Ontario  Power  Company  for  an 
alternating  current  generator  with  a  rated  output  of  10,000 
horse-power  at  85  per  cent,  power  factor.  This  is  in  addition  to 
three  other  machines  of  similar  type  which  the  Westinghouse 
Company  are  furnishing  for  this  planl.  The  generators  are  of 
the  revolving  field,  two-bearing  type,  designed  for  direct  connec- 
tion to  water-wheels ;  they  generate  three-phase  current  at 
12,000  volts  and  25  cycles,  and  run  at  a  speed  of  i8Sj4  r.p.m. 
Among  other  apparatus  included  in  the  contract  are  twelve  3000 
k.w. oil-insulated  water-cooled  transformers, wound  for  12,000  and 
60,000  volts,  two  375  k.w.  exciters,  and  complete  switch- 
boards. 

The  RICHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RiGlimondt  Electro-Galvanized  and  Navallte 
Conduit)  TuDlnQ  and  Fittings 

For  Absolute  Safety  in  Interior  Wiring. 


Factory  and  Office  :  15,  17  and  19  Jarvis  St.,  Toronto,  Canada 


THE  STRATFORD  MILL  BUILDING  CO.,  Stratford,  ont. 


STI^AM  PLANTS 


'A  SPECIALTY  ' 


MANUFACTURERS  OF 


Engines,  Boilers,  Gasoline  Engines 
and  Flour  Mill  Machinery.^  ^  ^  ^ 


THE   BROWN   AUTOMATIC  ENGINE. 
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Crocker-WKeeler 
Company 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 

Licensees  for  North  American  Continent  of 

BROWN,  BOVERI  &  CIE 


Direct  C\irrent  Machinery 
Alternating  Current  Apparatus 
For  Evey  Lighting,  Power 
and  Industrial  Purpose 

Address  All  Comniunications  to  ...  . 

-PACKARD  ELECTRIC  CO.™ 


ST.  CATHARINES 

MONTREAL         -  -  -  WINNIPEG 
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SPARKS. 

The  .New  York  Kdisoii  Company,  alter  exhaustive  tests  upon 
t>oo  lamps,  have  recently  placed  an  order  with  Edward  E.  Cary, 
importer,  of  Monlclair,  X.J.,  for  48,000  s'l^bes  ol  llic  "  Cohesive  ' 
type. 

The  lon^  distance  telephone  line  connecting  X'atu-ouvt'i  and 
Victoria,  B.C.,  has  been  completed  and  was  put  in  oporaiion  for 
the  first  time  last  month.  The  charjje  is  50  cents  (or  one  iniiuite 
and  ten  cents  lor  each  additional  15  seconds. 

The  Ottawa  Klcctric  Company,  after  a  careful  lompoiliixe 
lONt  of  the  vai  ioiis  iiLikes  of  carbons  on  the  market,  aio  iitulor- 


-stootl  10  have  placed  an  order  with  Edward  E.  Cary,  of  Monl- 
clair, N.J.,  for  their  requirements  in  inner  globes  and  carbons 
for  1905. 

I  lie  Moiili  cal  Terminal  Railway  Company  are  seekin.^f  author- 
iiy  li  0111  I  he  Pominion  Government  to  build  an  electric  railway 
from  Moiili  eal  ihroiijih  the  counties  of  Hochelag-a,  Maisonneuve, 
.la>i|ues  (.  arlier,  Chambly,  Vercheres,  Laprairie,  St.  Johns, 
Ibei  ville,  Rouville  and  St.  Hyacinllie,  in  the  province  of  Que- 
bec. An  electric  railway  is  also  projected  to  run  westerly  from 
Three  Rivers,  Que.,  to  Ste.  Anne  de  la  Perade  through  St 
Maurice,  IMaskinonge  and  Champlain. 


This   Illustration  I 


Gives  a  general  view  of  the  two 
Cross  Compound  Non-Condensing  Engines  in  the 
Cataract  Power  &  Light  Company's  plant  at  Hamilton. 
They  are  direct  connected  to  Westinghonse  Alternate 
Current  Generators,  of  1,000  kilowatt  capacity,  and 
S.ooo  alternations  at  100  revolutions  per  minute. 
Diameter  of  Cylinders— high  pressure  28",  L.  P.  52", 
stroke  46".  Initial  pressure  150  lbs.  Rated  load  1,500 
h  jrse  power.  M  tximum  load  2,250  horse  power.  The 
generators  run  in  parallel  with  the  turbine  driven 
alternators  at  the  water  power  station  30  miles  distant. 


These  Engines  were  built  and  installed  by 


Tiie  GOLDIE  &  McCULLOCH  CO.,  Limited, 


ONTARIO,  C^ISTAD  A 


We  Make 

W  HEELOCK  E.VGINES,  CORLISS  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS, 
OATMEAL  MILL  M/*CHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE 
MACHINERY.  HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING, 
COUPLINGS,   FRICTION     CLUTCH    COUPLINGS,  FRICTION    CLUTCH     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 


I 


Street  Fixtures 


We  manufacture  a  complete  line 
and  would  be  pleased  to  quote  on 
your  requirements. 


SWITCHBOARDS  and  PANELS 


THE  R.  E.  T.  PRINGLE  GO.,  LIMITED 

ManufaLcturers  and  Dea-lers  in 

Electrical  Apparatus  a^rvd  Svipplies 
ST.  JOHN  MONTREAL  TORONTO 
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"6oli6§iv6"  loner  Glote 

and 

"FaDiusMion  Nancy"  GarDons 

lor 

Enoiosed  Arc  Lamps. 


"COHESIVE"  Globes 

Have  been  adopted  by 

The  New  York  Edison  Company 

V        v«  r« 

"COHESIVE"  Globes  &  "NANCY"  Carbons 

Ha-ve  beerv  a^dopted  by  the 

Ottawa  Electric  Company 

1 


Write  for  full  IrvfornvaLtion  a^rvd  Prices. 

SOLE  UvIFORTBR 

Warehouses  :  DVC O IST T  C  L I 

NEW  YORK 

MONTREAL,  ISTEW  vJERSEY 
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NOTICE  TO  INVENTORS— 

Hiu  ing  a  large  and  well  equipped  factory  and  a  staff  of  competent 
mechanics,  we  are  prepared  to  give  special  attention  to  INVEN- 
TIONS and  the  designing  and  building  of  SPECIAL  APPARA- 
TUS of  all  kinds. 

COLLYER.   &  BROCK 

MsLnufacturers  of  Panel   Boards,  S^vitchboards.  Knife  Switches,  Enclosed  Fuses, 
Ovjtlet  Boxes,  Iron  Conduit    Fittings,  Etc.,  Etc. 

ISOla.     Notre    Dame    St.  IVIONTREAL 


*'NOT»ar  EST  ouBiuivr  quin" 

J.  A.  DAWSON  &  COMPANY.  743  CRAIG  ST.,  MONTREAL 

are  Headquarters  for  Electric  Railway,  Power 
Station   and   General  House    Wirinq  Supply 

WHY?^ 

Because  we  C£l>K*I?y  lilie  S^OCk  and   buy  in   such   quantities   that   we  are  in  a 
position  to  make  close  prices  and  prompt  shipments. 

A   trial   order  will  convince  you   our  statements  are  correct. 


The  Original  and  Only  Practical 

E  C  01lSI^]l§SlllSS^Iil    "PULL  STRING" 

TURN  DOWN 


LAMP 


6  Saving  of 
80  current 
when  small 
filament  is 


Life  is  four 
times  that^l 
of  ordinary' 
lamp. 


PaLtented  ir\ 
Canada^  Sept.  29,  1903 


All  Others  are  Imitations. 

i'^or  Sale 


'Beware  of  ther 


JOHN  FORMAN, 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
S.A.YER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 

CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 
JOHN  STARR,  SON  &  CO., 


Olf.bec. 

St.  John,  N.  B 

Toronto. 

Halifax,  N.  S. 


Manufactured 
By    .    .  . 


TII6  EGononilGal  Electrio  Lamp  Go., 

125  Liberty  Street.  New  York,  U.S.A. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
Injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt 

JOHN  FORMAN 

ELECTRICAL  SUPPLIES  -  708-710  Craig  Street,  MONTREAL 


CANADIAN 

ELECTRICAL  NEWS 

AND 

ENGINEERING  JOURNAL 


Vol.  XV.  JANUARY,  1905  No.  i. 


A  J0,500  H.  P.  "WATER  WHEEL.  generator  side  and  lo  inches  on  the  other  side;  the 

The  illustration  on  this  page  represents  a  10,500  h.  distance  from  center  to  center  of  shaft  bearings  is  27 

p.  water  wheel  which  the  I.  P.  Morris  Company,  of  feet  ;   the  shaft  weighs   10  tons  ;   the  runner  is  ot 

Philadelphia,  recently  installed  in  the  power  house  of  brunze  and  weighs  5  tons  ;  the  intake  is  10  feet  diam- 


10,500    11.   1'.    WaII.K    WiIMI,    InsI  M.l.l-.l)    H'l     1UI-.    I.    r.    .\10KK1S   t.O,\ll'AN\     lOK    T 1 1 K   .S 1 1  .\  W  I  .\  U .  A  .N 
W'ATliK  AND   I'OWKR  COMPANY. 


the  Shawinigan  Water  and  Power  Company  at  Shaw-  eter,  and  the  water  is  discharged  through  two  draft 

inigan  Falls,  Quebec.    Some  facts  in  regard  to  the  bends,  one  on  either  side,  and  one  of  which  is  shown 

turbine  are  interesting  :  It  is  30  feet  from  base  to  top  ;  in  the  illustration. 

22  feet  wide  ;  weighs  364,000  pounds  ;   shaft  is  of  The  wheel  proper  is  intended  to  operate  at  a  speed 

forged  steel,  solid,  32  feet  3>^  inches  long,  22  inches  of  180  revolutions  per  minute,  under  a  head  of  water 

in  diameter  in  center,  tapering  to  16  inches  on  the  varying  from  125  to  135  feet.    The  quantity  of  \v4ter 
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going  lluough  the  turbine  when  developing  the  full 
power  is  395,000  gallons  per  minute.  Some  idea  of 
the  quantity  ot  water  which  this  means  may  be  gathered 
from  the  fact  that  it  is  equal  to  a  river  88  feet  wide  and 
lo  feet  deep,  having  a  constant  flow  of  60  feet  per 
minute. 

The  remarkably  short  time  in  which  this  turbine  was 
designed  and  built  by  the  I.  P.  Morris  Company  is 
worthy  of  note.  The  contract  was  not  signed  until 
May  igih,  and  the  photograph  was  taken  October  2nd, 
1904.  In  shipment  the  turbine  required  five  flat  cars 
and  one  box  car,  and  a  special  route  had  to  be  selected 
where  the  bridges  were  high  enough  to  allow  the  huge 
parts  to  pass  under. 

AN  INSTALLATION  OF  ELECTRIC  POWER 
FOR  A  QUEBEC  MINE. 

The  old  and  important  Eustis  Mine  at  Capelton, 
P.O.,  which  has  been  a  steady  producer  for  over  thirty 
years  of  sulphur,  copper  and  the  precious  metals,  has 
recently  had  important  alterations  made  in  the  motive 
power  by  which  its  mining  operations  are  conducted. 
Electricity  generated  by  water  power  has  been  sub- 
stituted tor  steam  power,  and  the  installation  has  been 
so  arranged  that  in  case  of  deficiency  in,  or  stoppage 
of,  the  electric  power  a  delay  of  only  a  few  hours  will 
substitute  steam,  so  that  operations  under  ground 
need  not  be  suspended. 

The  annual  output  of  the  property  is  from  25,000  to 
30,000  tons,  and  about  150  persons  are  employed. 

The  electricity  for  the  plant  is  generated  by  a  water 
power  situated  on  the  Coaticook  River,  about  one  mile 
above  its  junction  with  the  Massawippi.  At  this  point 
a  wooden  dam,  about  fifteen  feet  high,  has  been  built. 
At  one  end  of  this  dam  are  placed  the  head-gates  from 
which  a  wooden  pipe,  seven  feet  in  diameter,  carries 
the  water  to  the  power  house  situated  340  feet  farther 
"  down  the  river.  Just  outside  of  the  power  house  this 
wooden  pipe  is  led  into  a  twelve-foot  stand  pipe  or 
penstock,  thirty  feet  in  height,  to  which  is  connected, 
directly  opposite  the  wooden  pipe,  a  steel  tube,  also 
seven  feet  in  diameter,  which  takes  the  water  from  this 
stand-pipe  directly  to  the  turbine  case.  The  stand 
pipe  is  provided  with  an  overflow,  six  feet  above  the 
normal  water  level,  designed  to  take  care  of  the  back 
rush  of  water  when  the  wheel  gates  are  suddenly 
closed,  but  in  practice  it  has  been  found  to  be  seldom 
necessary.  The  water  wheels  are  of  the  Crocker  pat- 
tern and  were  built  by  the  Jenckes  Machine  Company, 
Ltd.,  of  Sherbrooke,  P.Q.;  they  consist  ot  two  pairs  of 
eighteen  inch  wheels  mounted  on  one  shaft.  The 
wheels  are  set  in  one  steel  case,  the  setting  being  of 
the  type  known  as  "  central  discharge,"  that  is,  each 
pair  of  wheels  discharges  into  a  central  draught  com- 
partment weich  is  provided  with  a  single  draft  tube  or 
discharge  pipe.  The  turbines  were  designed  to  furnish 
450  h.p.  at  a  speed  of  five  hundred  revolutions  per 
minute  under  a  head  of  thirty-two  feet,  but  the  plant  is 
now  running  under  a  head  of  thirty-six  feet.  In  the 
design  of  the  power  house  provision  has  been  made  for 
a  third  pair  of  water  wheels,  and  these  will  be  placed 
in  an  extension  of  the  present  sheet  steel  casing  ;  the 
inlet  tube  is  large  enough  to  supply  the  three  pairs  of 
wheels  without  making  any  deficiency  of  water  for  any 
one  of  the  three  pairs. 

The  turbine  shaft  is  directly  connected  to  a  200  k.w. 


Wesiinghouse  three  phase  2,200  volt,  25  cycle,  rotary 
field  generator.  The  exciter  has  7^  k.w.  capacity 
and  is  operated  at  875  revolutions  per  minute  by  a 
separate  9-inch  Crocker  turbine,  which  also  is  directly 
connected.  The  electrical  controlling  and  connection 
apparatus  is  mounted  on  a  single  panel  switchboard. 
The  leads  from  the  machine  are  brought  to  the  board 
through  a  tile  pipe  laid  under  the  floor.  The  power 
line  from  the  switchboard  is  taken  through  the  end 
wall  of  the  building  across  the  river  to  the  mines  (a 
distance  of  about  two  miles),  and  consists  of  three  No. 
I  hard  drawn  copper  wires,  spaced  eighteen  inches 
apart,  in  the  form  of  a  triangle  on  the  poles. 

At  the  receiving  end  of  the  power  circuit  there  are 
three  stations,  one  for  the  air  compressor,  one  for  the 
hoist,  and  one  for  the  crushing  machinery.  The  air 
compressor  house  is  placed  just  outside  the  entrance  to 
the  mine  tunnel.  The  compressor  is  of  the  two  stage 
type  and  is  a  Canadian  Rand  Drill  Company's  class 
D-2,  belt  driven,  cross  compound  machine,  fitted  with 
a  Rand  water  tube  intercooler.  The  cylinders  are  13 
inches  by  18  inches  and  20  inches  by  18  inches,  wiih 
Corliss  inlet  valves  on  the  low  pressure  cylinder.  The 


View  of  Dam'on  Coaticook  River,  Eustis  Mining^Co  j 


compressor  is  driven  by  a  100  h.p.  Westinghouse, 
2,000  volt,  constant  speed,  induction  motor  controlled 
by  a  switchboard  on  which  are  mounted  the  starting 
switch,  fuses,  etc. 

The  hoist  is  situated  at  the  inner  end  of  an  adit  tun- 
nel, 1,000  feet  long,  through  which  the  power  is  carried 
by  three  No.  4  weather  proof  wires,  which  are  further 
protected  by  being  placed  in  a  heavy  wooden  box  bolted 
to  the  rock  wall  of  the  tunnel.  This  hoist,  which  was 
designed  and  built  by  the  Jenckes  Machine  Company, 
Limited,  of  Sherbrooke,  Que.,  is  placed  about  twenty- 
five  feet  above  the  tunnel  level  in  a  chamber  cut  out  of 
the  solid  rock.  It  has  two  cast  iron  drums,  72  inches 
diameter  by  48  inches  face,  mounted  on  separate  shafts 
which  are  6  5-16  inches  in  diameter  ;  both  drums  are 
driven  by  one  motor  through  a  double  set  ol  gears. 
The  drums  are  connected  to  the  motor  by  friction 
clutches  of  the  Lane  type,  and  are  provided  with  band 
brakes  and  indicators,  which  show  the  position  of  the 
skips  in  the  shaft  at  all  times.  The  clutches  and 
brakes  were  designed  to  be  controlled  by  levers  operat- 
ed either  by  air  or  by  hand ;  in  practice,  so  fan^  only 
the  hand  levers  are  used.  The  motor  for  the  hoist  is  a 
Westinghouse  150  h.p.  three-phase,  2,000  volt,  type 
F  variable  speed  induction  motor,  with  a  normal  speed 
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of  480  revolutions  a  minute.  The  controller  is 
mounted  on  the  engineer's  platform  and  has  seven 
steps  ;  it  acts  by  connecting  diflferent  resistances,  in 
series,  with  the  rotating  part  of  the  motor.  These  re- 
sistances are  entirely  separate  from  the  machine,  being 
connected  with  it  by  means  of  three  slip  rings. 

The  mine  incline  varies  from  forty-five  degrees  to 
twenty  degrees  as  depth  is  obtained.  At  present  it  has 
a  depth  of  over  2,000  feet,  and  is  equipped  with  double 
tracks  of  four  feet  gauge  laid  with  56  pound  steel  rails. 
The  skips  are  self  dumping  and  are  not  run  in  balance. 
These  skips  discharge  into  bins,  the  bottoms  of  which 
are  about  five  feet  above  the  tunnel  track,  which  allows 
the  cars  running  on  the  latter  to  be  loaded  through 
hoppers.  The  nominal  speed  of  the  hoist  is  five  hun- 
dred fett  a  minute,  but  it  has  been  found  in  actual 
practice  that  it  only  takes  from  five  to  six  minutes  for 
the  skip  to  come  from  the  bottomof  themine,  discharge 
its  Ipad,  and  return  again  to  the  bottom.  The  total 
load  hoisted  (rope,  skip  and  ore),  is  from  7)4  to  8  tons. 

The  crushing  plant  is  situated  by  the  side  of  the  rail- 
road track,  about  three-quarters  of  a  mile  from 
the  mouth  of  the  tunnel.  This  plant  is  supplied  with 
power  by  a  branch  from  the  main  line,  and  the  machin- 
ery at  present  consists  of  a  20  inch  by  6  inch  Farrel 
crusher  with  a  set  of  geared  rolls  used  for  reducing  the 
hard  ore  to  fines.  This  hard  ore  occurs  in  parts  of  the 
mine  but  not  in  all.  The  two  machines  (crusher  and 
rolls),  are  driven  by  a  50-horse  power,  200  volt,  slow 
speed,  type  C,  Westinghouse  induction  motor,  supplied 
through  two  25  k.  w.  transformers.  Electrical 
measurements  indicate  that  these  machiues  take  about 
40  h.p.  when  crushing  eight  tons  per  hour.  This  plant 
is  only  a  temporary  one,  to  be  used  until  the  new  mill, 
now  under  construction,  is  completed.  The  new  mill 
will  be  driven  throughout  by  2,000  volt  motors.  It  is 
designed  to  handle  all  the  ore  from  the  mine,  and  will 
both  dress  the  rich  ore  for  shipping  and  crush  and  con- 
centrate those  ores  which  are  too  lean  to  ship. 

The  hoist  is  so  designed  that,  in  case  of  accident,  it 
may  be  operated  by  steam  power  by  simply  coupling 
an  engine  to  each  end  of  the  countershaft  of  the  new 
hoist,  an  operation  which  will  require  very  little  time. 
Steam  will  be  supplied  to  the  engines  by  old  boilers, 
located  about  fifty  feet  away,  the  stacks  from  which 
consist  of  two  tile  pipes  laid  up  the  old  shaft  to  the 
surface  above. 

The  old  compound  steam,  single  stage  air  com- 
pressor, built  by  the  Canadian  Rand  Drill  Company, 
which  is  located  just  over  the  mouth  of  the  adit  tunnel, 
can  be  used  in  the  case  of  low  water,  or,  of  accident  to 
the  electrically  driven  compressor.  Steam  is  supplied 
to  this  old  compressor  by  the  two  125  h.  p.  b  jilers 
which  lormerly  ran  it. 

In  a  recent  test  of  the  new  plant  it  was  found  that, 
when  double  the  full  load  was  on  the  generators  (a 
100  per  cent,  overload  test)  the  level  of  the  water  in 
the  stand  pipe  was  below  its  normal  point,  and  that  the 
water  in  the  tail  race  was  above  the  normal  point  ; 
these  water  levels,  both  above  and  below,  fluctuated 
rapidly  and  it  was  difficult  to  gauge  them  accurately 
with  the  means  which  were  on  hand  at  the  time  of  the 
test.  The  actual  head  of  water  on  the  turbines  is  sup- 
posed to  have  been  thirty-three  feet,  and  if  this  assump- 
tion is  correct  the  water  wheels  would  have  used,  theo- 
retically, 706  horse  power  of  water,  of  which  amount 


about  18  h.  p.  was  consumed  in  the  exciting  generator. 
Allowing  the  main  generator  to  have  used  688  h.  p.  and 
on  the  assumption  that  it  developed  one  hundred 
ampere  per  phase  at  a  voltage  of  2,160,  and  on  the 
further  assumption  that  the  efficiency  of  the  generator 
at  this  overload  was  92  per  cent. ,  and  that  the  power 
factor  of  the  circuit  (water  rheostat)  was  unity,  the 
brake  horse  power  developed  would  have  been  about 
543  h.p.,  which  would  give  an  efficiency  of  78.9  per 
cent,  for  the  water  wheels.  As  the  electrical  measure- 
ments were  not  accurately  taken,  and  as  the  headof  water 
(as  already  mentioned)  fluctuated,  the  results  are  doubt- 
ful, but  the  probability  is  that  the  efficiency  was  less, 
rather  than  greater,  than  the  above  fio^ures.  Similar 
tests  made  with  the  wheels  operating  at  partial  load, 
and  therefore  partial  gates,  showed  that  the  efficien- 
cies at  271  and  390  e.h.p.  were  respectively  51  per  cent, 
and  65  per  cent,  approximately.  The  271  e  h.p.  would 
represent  the  conditions  under  which  the  plant  operates 
while  the  hoist  and  compressor  are  in  use. 

As  the  hoisting  plant  is  quite  unusual  in  its  use  of 
induction  motors,  the  following  consumption  of  power 
for  the  various  stages  of  the  hoist  is  given.  These 
figures  were  taken  by  Mr.  Davis  (the  electrician  in 
charge),  and  are  readings  from  his  electrical  instru- 
ments. 

The  method  adopted  in  hoisting  is,  on  receipt  of  the 
mine  signal  to  start  the  motor  light,  and  after  it  has 
gotten  up  to  a  fair  speed  to  pick  up  the  load  with  the 
friction  and  then  throw  the  controller  over  to  full  speed. 
It  will  be  noticed  that  this  method  of  starting  saved 
nearly  100  e.h.p.  over  the  method  of  starting  the  load 
when  the  motor  was  at  rest. 

Starting  Motor  Light. 

Instantaneous  starting  current .  96h.  p.  for   5  seconds. 
After  starting  with  load  on  ....  1 26   "      "  10 
Full  load  full  speed  107  " 

Starting  Motor  with  Load  On. 

Starting  current  191.  h.  p.  for  20  seconds. 

This  adoption  of  electricity  for  motive  power  in  min- 
ing is  the  first  we  have  knowledge  of  in  Quebec  ;  in 
British  Columbia  the  Granby  Consolidated  Company 
have  made  an  electric  installation  for  tramming,  crush- 
er and  other  purposes. — Canadian  Mining  Review. 


An  important  amalgamation  of  electric  railway  interests  in 
Toronto  has  taken  place,  and  a  new  comp  tny  has  been  organii.ed 
under  the  name  of  the  Toronto  and  York  Radial  Railway  Com- 
pany. Mr.  William  Mackenzie  is  president  and  M.  VV.  H.  Moore 
general  manager.  The  amalgamation  includes  the  Metropolijan 
Electric  Railway,  the  Mimico  Electric  Railway  and  the  Scarboro 
Electric  Railway. 

The  German  navy  officials  are  giving  close  study  to  the  possi- 
bilities of  gas  engines  for  propelling  war  ships.  At  a  receiit 
meeting  of  the  German  Society  of  Naval  Architects,  Mr.  Capi- 
taine,  of  Frankfort-on-the-Main,  predicted  that  gas  would  dis- 
place the  present  steam  engines  as  well  as  turbines,  and  by 
means  of  models  showed  that  gas  could  be  successfully  adapted 
to  driving  marine  engines. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
recently  started  the  two  5,000-kilowatt  Westinghouse  generators 
in  their  DeCew  Falls  power  station.  Power  is  supplied  from 
Welland  Canal  feeders,  tapped  in  about  14  miles  above  the  power 
station,  and  at  the  station  the  water  has  a  head  of  267  feet. 
The  Westinghouse  generators  are  of  the  two-bearing  type, 
direct  connected  to  Escher-Wyss  water-wheels,  and  run  at  a 
speed  of  286  r.p.m.  They  generate  3-phase  current  at  a  fre- 
quency of  66  cycles,  and  a  pressure  of  2,400  volts. 
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THE  DEVELOPMENT  OF  THE  GAS  ENGINE 
AND  ITS  APPLICATION  TO  ELECTRIC 
CENTRAL  STATION  SERVICE. 

Hv    K.   V.  M.wKkkn. 

A  brief  review  of  the  history  of  industrial  develop- 
ment during  the  past  century  furnishes  convincing  evi- 
dence of  the  natural  tendency  toward  the  eco- 
nomic production  of  the  necessities  of  life  demanded 
by  advancing  civilization.  The  problem  which  stands 
pre-eminent  among  the  many  to  be  solved  in  modern 
times  is  that  of  cheap  production  and  resulting  min- 
imum cost  to  the  consumer.  The  solution  of  this  prob- 
lem will  require  the  application  of  all  the  skill  and  in- 
genuity that  the  best  men  of  the  present  and  future 
years  cm  supply,  to  keep  pace  with  the  demand. 

Perhaps  in  no  other  field  is  this  fact  of  greater  im- 
portance than  in  that  affecting  the  economical  produc- 
tion of  energy,  or  more  properly  the  economical  trans- 
formation of  the  energy  stored  up  in  our  natural  re- 
sources to  a  form  in  which  it  can  be  applied  directly  to 
the  multitudinous  uses  created  by  modernizing  influ- 
ences. 

The  two  great  sources  of  energy  at  present  available 
are  those  of  water  power  and  the  element  carbon.  The 
development  of  the  former  is  limited  by  considerations 
of  location  and  accessibility,  but  the  latter,  due  to  its 
wide  distribution  and  the  ease  with  which  it  is  rendered 
available,  has  for  many  years  been  the  chief  source  of 
obtaining  energy,  and  has,  in  consequence,  merited  the 
greatest  attention  and  study  of  engineers  engaged  in 
industrial  enterprises. 

The  subject  of  this  paper  is  one  immediately  con- 
cerned with  the  economical  transformation  of  natural 
energy  into  a  form  suitable  for  application  to  industrial 
processes.  For  many  years  this  transformation  of  the 
energy  stored  up  in  coal  has  been  accomplished  through 
the  medium  of  the  evaporation  of  water  into  steam, 
and  the  utilization  of  the  expansion  of  the  latter  to  re- 
produce the  original  thermal  energy  in  the  kinetic  form. 

While  the  steam  boiler  and  steam  engine  have  been 
developed  to  a  surprising  degree  of  efficiency,  the  form- 
er thermally,  and  the  latter  mechanically,  yet  the 
transformation  of  the  thermal  energy  contained  in  the 
steam  into  kinetic  energy  in  the  engine  is  attended  by 
such  losses  that  the  maximum  combined  efficiency  of 
boiler  and  engine  is  exceedingly  low.  For  instance, 
the  thermal  efficiency  of  an  average  boiler  operating 
under  normal  conditions  rarely  exceeds  70  per  cent, 
and  that  of  the  engine  18  per  cent.,  thus  the  combined 
efficiency  is  but  12.6  per  cent.  This  means  that  out  of 
the  energy  contained  in  one  pound  of  coal,  but  12.6  per 
cent,  is  available  in  the  form  of  kinetic  energy  at  the 
engine  piston.  Thus,  any  means  whereby  a  more  ec- 
onomical transformation  can  be  secured  merits  our 
closest  study  and  investigation. 

The  principal  causes  of  the  low  efficiency  of  the. 
above  method  of  energy  transformation  are  as  follows  : 
Incomplete  combustion  ;  inefficient  utilization  of  the 
heat  produced  in  the  evaporation  of  water  ;  heat  lost 
by  radiation  at  the  boiler  ;  heat  lost  by  radiation 
from  steam  in  its  conveyance  to  the  steam  engine  ; 
radiation  of  heat  at  the  engine  ;  and  the  inefficient 
transformation  of  the  thermal  energy  of  the  steam  into 
kinetic  energy  through  expansion.  It  is  thus  evident 
that  the  adoption  of  any  means  whereby  the  efficiency 
of  these  various  operations  can  be  improved,  will  result 
in  a  more  economic  production  of  kinetic  energy. 


As  a  result  of  investigation  along  the  lines  indicated, 
the  development  of  the  gas  engine  has,  of  recent  years, 
reached  such  a  stage  that  it  now  promises  to  form  a 
potent  factor  in  the  development  of  power  in  the  near 
future  to  the  exclusion  of  steam  power  in  a  great  many 
instances.  The  underlying  principle  of  the  gas  engine 
might  be  stated  as  follows:  The  ecomonic  transform- 
ation of  thermal  energy  into  kinetic  energy  by  means 
of  converting  the  combustible  into  a  gas  through  a 
highly  efficient  process,  conveying  this  gas  to  a  cylin- 
der similar  in  many  respects  to  a  steam  engine  cylinder, 
and  there,  by  means  of  further  combustion,  transform- 
ing the  thermal  energy  contained  in  the  gas  to  the 
kinetic  form. 

Nature  has  in  many  cases  completed  the  first  trans- 
formation by  providing  natural  gas  in  various  districts, 
and  hence  losses  incidental  to  the  first  transformation 
are  avoided,  where  this  gas  is  available.  In  this  dis- 
cussion, however,  we  shall  consider  the  effecting  of  the 
first  transformation  by  means  of  apparatus  designed 
for  the  purpose  and  known  as  a  "gas  producer." 

To  illustrate  the  relative  thermal  efficiency  of  the 
energy  transformation  possible  by  means  of  a  steam 
engine  and  a  gas  engine  plant,  let  us  make  the  follow- 
ing assumptions,  all  the  values  being  readily  obtainable 
in  practice. 

Calorific  value  of  coal  per  lb.  =  1 2500  British  Thermal  Units. 

Thermal  efficiency  of  producer  for  gas  engine   8*^% 

Thermal  efficiency  of  gas  engine  25% 

Thermal  efficiency  of  steam  boiler  70% 

Thermal  efficiency  of  steam  engine  18% 

Thus  for  the  gas  engine  we  have  for  one  pound  of  coal 

in  the  form  of  kinetic  energy  at  the  gas  engine  piston 

1 2500  X  .80  X  .25  =  2500  B.T.  U. 

The  thermal  equivalent  of  one  horsepower  =  2545 

B.T.U. 

Thus  one  h.p.  at  engine  piston  will  require 

2500 

1.02  lbs.  of  coal. 

For  the  steam  engine,  one  pound  of  coal  consumed 
at  the  boiler  will  furnish  in  the  form  of  kinetic  energy 
at  the  engine  piston  i  2500  x  .70  x  .  18  =  1575  B.  T.  U. 

equivalent  to  ^^^^  =  1.62  lbs.  of  coal  per  h.p. 
^  1575 

Hence  it  will  be  noted  that  the  coal  required  to  pro- 
duce one  h.p.  of  kinetic  energy  at  the  piston  of  the  gas 
engine  is  but  1.02  lbs.,  as  against  1.62  lbs.  for  the 
steam  engine,  thus  effecting  a  saving  of  37     in  coal. 

Having  furnished  a  comparative  idea  of  the  relative 
efficiency  of  the  two  methods  of  energy  transformation, 
let  us  now  consider. in  detail  the  principle  of  the  gas 
engine  and  its  auxiliary,  the  producer. 

Gas  engines  are  broadly  divided  into  two  classes. 
The  four-stroke,  and  the  two-stroke,  cycle  engine.  In 
the  single  acting  type  of  the  four-stroke  engine 
there  is  but  one  power  stroke  in  every  four,  the  other 
three  strokes  being  necessary  to  effect  exhaustion,  suc- 
tion and  compression,  as  illustrated  in  Fig.  i.  In  the 
single  acting  two-stroke  cycle  engine  every  alternate 
stroke  is  a  power  stroke.  This  is  accomplished,  how- 
ever, at  the  expense  of  simplicity  of  design  and  the 
use  of  auxiliary  apparatus,  which  has  rendered  the 
four-stroke  cycle  engine  of  more  general  adoption. 

In  the  simplest  form  of  the  four-stroke  cycle  engine 
illustrated  in  Fig.  i,  the  cycle  of  operation  is  as  fol- 
lows : — The  cylinder,  at  the  moment  indicated,  is  filled 
with  the  right  proportion  of  gas  and  air  compressed 
to  the  proper  degree,  and  is  then  ignited  either  by 
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means  of  a  fire  tube  or  an  electric  spark.  The  chemi- 
cal reaction  upon  ignition  results  in  what  may  be 
termed  an  explosion,  and  the  resulting-  pressure  causes 
the  piston  to  move  forward  to  the  end  of  its  stroke. 
Upon  the  return  stroke  the  burned  gases  are  ex- 
hausted through  exhaust  ports.  The  remaining  mo- 
mentum of  the  m.oving  parts  causes  the  third  stroke  to 
take  place, at  which  time, through  the  suction  produced, 
a  fresh  mixture  of  gas  and  air  enters  the  cylinder 
and  the  return  or  fourth  stroke  still  caused  by  mo- 
mentum of  the  moving  parts  compresses  the  mixture 
to  the  proper  degree.  At  the  next  forward  stroke  the 
mixture  is  again  exploded,  and  energy  is  again  im- 
parted to  the  moving  piston,  and  thus  each  cycle  is 
completed  successively. 

It  is  evident  that  as  only  one  power  stroke  occurs  in 
each  four  strokes,  the  energy  imparted  to  the  piston  is 
not  constant,  resulting  in  a  varying  angular  velocity 
of  the  revolving  elements  of  the  engine  and  hence  ir- 
regular power  output.  In  order  to  overcome  this  un- 
desirable feature  various  modifications  of  the  simple 
acting  engine  have  been  effected,  as  illustrated  in  Figs. 
2  and  3.  In  Fig.  2  we  have  a  double  acting  single 
cylinder  engine  furnishing  two  power  strokes  in  every 
four  and  in  Fig.  3  is  illustrated  a  tandem  double  act- 
ing engine  in  which  every  stroke  is  a  power  stroke. 
By  this  means  the  energy  transformation  takes  place 
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at  more  frequent  intervals  and  hence  the  variation  in 
the  velocity  of  the  moving  elements  is  reduced  to  a 
minimum.  Other  modifications,  such  as  a  combination 
of  several  sets  of  single  acting,  double  acting  or  tan- 
dem double  acting  cylinders  linked  to  cranks  at  90  de- 
grees apart,  still  further  improve  this  characteristic. 

A  clear  idea  of  the  relation  between  the  number  of 
power  strokes  to  the  cycle  of  the  engine  is  furnished 
by  Figs.  4,  5,  and  6.  In  Fig.  4  we  have  one  power 
area  per  cycle,  corresponding  to  the  single  acting  en- 
gine in  Fig.  I.  In  Fig.  5  we  have  two  power  areas 
per  cycle,  corresponding  to  the  engine  illustrated  in 


Fig.  2,  and  in  Fig.  6  four  power  areas  per  cvcle,  cor- 
responding to  the  engine  illustrated  in  Fig-.  3.  Fur- 
ther provision  is  made  for  obtaining  a  constant  angu- 
lar velocity  of  the  engine  shaft  by  the  use  of  heavy  fly 
wheels  proportioned  to  meet  the  characteristics  of  the 
engine. 

The  performance  of  the  modern  gas  engine  as  also 
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that  of  the  steam  engine  does  not  even  approximate 
the  theoretical  by  reason  of  the  impracticability  of 
utilizing  in  the  form  of  kinetic  energy  all  the  thermal 
energy  contained  in  the  expansive  medium,  whether 
gas  or  steam.  The  maximum  theoretical  thermal 
efficiency  of  the  gas  engine  approximates  58  per  cent., 
yet  due  to  the  fact  that  the  total  expansive  energy 
cannot  be  utilized,  the  net  efficiency  does  not  exceed  a 
maximum  of  26  per  cent.  This  figure  is,  however, 
much  higher  than  that  possible  with  the  steam  engine, 
which  under  the  best  operating  conditions  rarely  ex- 
ceeds 18  per  cent.  A  typical  performance  chart  of  a 
modern  gas  engine  is  furnished  in  Fig.  7.  From  this 
it  will  be  noted  that  the  thermo-dynamic  efficiency  at 
full  load  reaches  25  per  cent.,  and  the  mechanical  effi- 
ciency 89  per  cent.  In  this  test  Pittsburg  natural  gas 
was  used  as  fuel,  having  a  calorific  value  per  cubic 
foot  of  1,000  B.T.U. 

There  are  several  distinct  fuel  gases  available,  suit- 
able for  gas  engines.  These  are  enumerated  below, 
with  their  respective  calorific  values  per  cubic  foot. 

Approx.  B.T.U.  per  cu.  ft. 


Natural  gas  

Coal  ^a.s   

Carburelted  water  gas. 

Coke  oven  gas  

Water  gas  

Producer  gas  

Blast  furnace  gas  


Gas. 
1000 
650 
600 
600 
300 
120-145 
90 


Mixture. 
91.0 
91.7 
92.0 
90.0 
88.0 


60-68 
5.V0 

By  "  mixture  "  is  meant  the  best  proportions  of 
mixed  gas  and  air  to  produce  complete  combustion  in 
the  engine  cylinder,  and  hence  maximum  transforma- 
tion of  energy. 

It  will  be  noted  that  with  the  exception  of  the  blast 
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furnace  jjas,  all  the  calorific  ratings  of  the  mixtures  are 
approximately  equal.  If  gases  poor  in  calorific  value 
are  used  larger  cylinders  are  necessary  to  accommodate 
the  increased  quantity  required  to  compensate  for  the 
poorer  quality  to  produce  the  same  amount  of  energy. 

The  producer,  corresponding  to  the  boiler  of  a  steam 
plant,  and  in  which  the  carbon  of  the  coal 
s  transformed  to  a  gas,  Is  of  several 
jfornis,  depending  upon  the  character  of  '  '  ' 
the  fuel  to  be  used.  They  are,  how- 
ever, the  same  in  principle.  The  pro- 
ducer ordinarily  consists  of  three  ele- 
ments ;  the  generator,  somewhat  simi- 
lar to  a  blast  furnace  on  a  small  scale, 
a  scrubber,  for  cooling  and  removing 
impurities  from  the  gas,  and  a  steam 
boiler  heated  by  the  gas  produced  in  its 
passage  to  the  scrubber,  the  steam 
being  necessary  for  the  operation  of  the 
generator.  A  gas  holder  also  forms 
part  of  the  equipment,  by  means  of  11  j 
which  the  gas  can  be  stored,  acting  in 
this  respect  as  a  reservoir. 

Producer  gas  at  present    offers  the 

greatest  possibilities  for  utilization   in      ^  uxx^u.^. 

gas  engines,    due   to  its  comparative 

cheapness  and  the  high  efficiency  and  simplicity  ot  the 

generating  apparatus. 

A  comparison  of  the  approximate  thermal  efficiency 

of  the  various  gas  processes  are  as  follows  : 

Coal  gas  (witliout  coke)  24% 

Coal  gas  (coke  included)  60% 

Water  gaj  60% 

Producer  g-as  8t)% 

Considering  now  the  question  of  the  relative  economy 
of  gas  and  steam  engine  plants  as  applied  particularly 


ricii^riuy  Ja-iL  ot  a  tthQ  B.RR  FouriCycle 
Z5\30'  3  Cylinder  Vert^iebi  Sin^fli  Actii 


engine  plant  designed  for  the  same  maximum  output. 

The  depreciation  of  the  gas  engine  in  practice  has 
not  exceeded  that  of  the  steam  engine,  and  as  the  same 
rates  of  interest,  taxes  and  insurance,  apply  to  both, 
the  fixed  charges  of  the  gas  plant  will  be  considerably 
in  excess  of  those  for  the  steam  plant. 


The  fuel  consumption  of  the  gas  plant  will  approxi- 
mate one-half  that  of  the  steam  plant  for  the  same  out- 
put, hence  the  cost  of  fuel  is  the  principal  factor  in 
determining  which  investment  will  ultimately  prove 
more  profitable  upon  a  basis  of  assumed  initial  cost. 

Another  consideration  which  here  enters  into  the 
comparison  is  that  of  maintenence.    It  is  generally  ad- 
mitted by  gas  engineers  that  this  item  is  materially 
higher  for  the  gas  than  for  the  steam  plant,  yet  to  offset 
this  it  is  claimed  that  the  standby  losses 
of  the  steam  plant  fully  compensate  for 
this  excess. 

The  average  efficiency  of  a  producer 
gas  plant  may  be  taken  as  80  per  cent. 
Assuming  a  calorific  value  of  medium 
grade  coal  as  12,500  B.  T.  U.  per  lb., 
the  heat  available  at  the  engine  cylinder 
is  10,000  B.T.U.  The  thermal  efficiency 
of  the  engine  may  be  assumed  as  25%, 
thus  2500  B.  T.  U.  are  utilized  in  pro- 
ducing kinetic  energy  in  the  engine. 
The  thermal  equivalent  of  a  horse  power 
is  2545  B.  T.  U.,  thus  in  the  case  con- 
sidered the  production  of  one  h.  p.  of 
kinetic  energy  requires  in  the  gas  plant 

[.02  lbs.  of 


of 


2545 


2500 


to  the  generation  of  electrical  power  in  central  stations, 
we  must  view  the  comparison  from  two  main  stand- 
points : 

First. — The  initial  cost  and  fixed  charges  of  the 
equipment. 

Second. — The  cost  of  maintainance  and  fuel. 

The  cost  of  a  gas  engine  plant,  including  engine,  pro- 
ducer,holder  and  auxiliaries  installed,  is  approximately 
from  40  to  50%  more  than  for  a  corresponding  steam 


a  consumption 
coal. 

The     mechanical     efficiency    of  the 
engine  may  be  taken  as  88%,    thus  a 

duty  of  ~  I -16  lbs.  of  coal  per  brake  horse  power 

.88 

hour  may  be  expected  from  a  well  designed  gas  power 
plant.  Instances  are  recorded  where  a  fuel  consump- 
tion ot  as  low  as  .9  lbs.  of  coal  per  B.  H.  P.  hour  have 
been  obtained  from  plants  utilizing  by-products  from 
the  producer  plant. 

The  best  economy  recorded  for  high-class  steam 
engine  plants  averages  3  lbs.  of  coal  per  B.  H.  P.,  but 
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this  figure  is  representative  of  plants  operating  under 
exceptionally  favorable  conditions. 

In  the  following  relative  comparison  of  the  economy 
and  ultimate  profitable  investment  for  a  gas  plant  and 
a  steam  plant  we  have  assumed  a  consumption  of  2 
lbs.  of  coal  per  k.w.  hour  for  the  gas  plant  and  4.5 
lbs.  per  k.  w.  hour  for  the  steam  plant  as  representing 
the  results  which  would  be  obtained  in  a  1000  k.  w- 
plant  operating  under  ordinary  conditions,  with  a  load 
factor  of  50%  for  20  hours  per  day  for  310  days  per 
year. 

ASSUMPTIONS. 

Steam.  Gas. 

Rated  capacity  oiiiput   lOi  o  Kw.    1000  Kw. 

Pounds  Coal  per  Kw.  hour   4.5  2 

Cost  of  coal  at  p  ant,  per  ton  (2000  lbs)  $3  00  $3  00 

B.  T.  U.  per  lb.  ot  coal   12500  12500 

Averajf.  load,  50%  L.  F   500  Kw.       500  Kw. 

Hours  operation  per  day   20  20 

Days  per  year   310  310 

Total  hours  per  year     6200  6200 

Depreciation   10%  10% 

Interest   5%  5% 

Taxe  ,  Insurance,  Eic   2%  2% 

Life  of  Plant   10  years        10  years 

Cost  of  plant  installed  complt-te  with 

auxiliaries,   based  upon  a  B  H. 

P.  output  capable  of  carrj  ing- con- 

tiiiuousU  25%  ovt-r'oad  capacity  of 

generators  and  5"  %  overload  (or 

two  hours  and  100%  momentaril)  $100.00  $15000 
EQUIPMENT. 

Steam.  Gas. 

Cost  of  equipment  $100000.00  $150,00000 

Interest,  5%    .    $5,00  •  00  $7,500.00 

Depreciation    $10,000.00  $15,000.00 

Taxes,  insurance   $2,000.00       $3,'  00  00 

Total  fixed  charges    $17,10000  $25,500.00 

Total  fixed  charges  per  kw.  capacity .  .  $17.00  $25  50 

Excess  gas  over  Steam,  per  k.w   $8.50 

Excess  gas  o\er  steam  for   10  years, 

per  k.w   $85.00 

Exie'ss  fixed  charges  gas  over  steam, 

per  1000  k.w.  per  year   $8,500.00 

Ec  e>s  gas  over  steam   for   10  years 

per  1000  k.w   $85,000.00 

COMPUTATION. 

Steam.  Gas. 

Total  k.  w.  hours  per  day   10,000  10,000 

Total  k.  w.  hours  per  year....    3,100,000  3,100,000 

Cost  of  fuel  per  k.  w.  hour   .675  cts.      .30  cts. 

Cost  of  fuel  per  day   $67  50  $30.00 

Cost  ot  fuel  per  year  $20,925.00  $9,300.00 

Saving  in  cost  of  fuel  for  gas  plant  over 

steam  plant,  per  year   $1  1,625  00 

Ditto  for  ten  years   $116,250.00 

Excess  fixed  charges  gas  plant  over 

steam  plant  for  to  years   $85,000.00 

Saving  in  total  cost    operating  and 

fixed  charges  of  gas  plant  Over 

steam  plant  for  10  years  ...        .  .  $31,250.00 

Cost  of  fuel  per  k.  w.  per  year   $20.92         $9  3° 

Cost  of  fuel  per  k.  w.  for  10  years   $209.25  $93.00 

Saving  in  fuel  cost   gas    plant  over 

steam  plant  perk.  w.  for  10  years  $116.25 
Excess  fixed  charges  gas  plant  over 

steam  plant  per  k.  w.  for  10  years  $85.00 
Net  saving  gas  plant  per  k.  w.  tor  10 

years   $3 '-25 

From  the  above  computation  it  will  be  noted  that 
a  saving  of  $31.25  per  k.  w.  for  ten  years,  the  assum- 
ed life  of  the  two  plants,  will  be  realized.  This  saving 
amounts  to  $3,125.00  per  year,  which  capitalized  at  5 
per  cent,  would  permit  an  increased  working  capital  of 
$62,500.00,  or,  on  the  other  hand,  assuming  17  ,  as  the 
total  fixed  charges,  this  amount  would  permit  of  an  in- 
creased cost  of  $18.38  per  k.  w.  for  the  gas  plant,  and 
still  be  on  a  parity  with  the  steam  plant. 

Viewed  from  still  another  stand-point,  this  saving  of 
$3,125.00  per  year  might  be  considered  as  revenue  for 
the  payment  of  increased  dividends. 

The  ultimate  investment  for  the  gas  plant  from  the 
above  computation  w  ould  appear  to  be  much  more 
profitable  than  for  a  corresponding  steam  plant.  As 


previously  stated,  this  fact  is  influenced  almost  entirely 
by  the  cost  of  fuel.  To  illustrate  this  point  :  From 
the  above  assumptions  and  computation,  if  the  fuel  had 
cost  $2. 19  per  ton  instead  of  $3.00,  the  two  plants 
would  be  on  a  parity.  In  other  words,  the  saving  in 
cost  of  fuel  at  $2. 19  per  ton  would  just  equal  the  ex- 
cess fixed  charges  of  the  gas  plant  over  the  steam 
plant. 

In  further  connection  with  this  point,  we  furnish  in 
Fig.  8  curves  prepared  by  Mr.  R.  D.  Mershon,  illustrating 
the  relation  between  the  total  cost  of  power  per  k.  w. 
hour  and  the  cost  of  coal  per  ton  for  a  gas  engine, 
steam  engine  and  steam  turbine  plant.  The  points  at 
which  the  Curve  C.  intersects  the  Curves  A.  and  B. 
indicates  on  the  abscissse  the  cost  of  coal  per  ton  at 
which  the  steam  engine  and  steam  turbine  plants  would 
be  on  a  parity  with  the  gas  engine  plant.  These  curves 
are  based  upon  the  following  assumptions,  and  curves 
for  individual  cases  based  upon  other  values  must  be 
specially  computed. 

Maximum  peak  load  1,500  k.  w.  load  factor  50%. 
Four  generator  units  each  of  400  k.  w.  operating  when 
neces>.ary  at  25%  overload.  Calorific  value  of  coal 
12500  B.T.  U.  per  lb.  evapor;iting  in  the  boiler  7  pounds 
of  '.team  per  pound  of  coal.  Steam  pressure  150  Ihs., 
150°  F.  superheat.  Efficiency  of  gas  producer  plan', 
80%.  Under  these  assumptions  the  following  figures 
for  performances  are  taken.  Steam  engine,  12  lbs.  of 
steam  per  B.  H.  P.  hour  ;  steam  turbine,  18  lbs.  per 
k.  w.  hour  ;  gas  engine,  10,000  B.  T.  U.  per  B.  H.  P. 
hour. 


NIAGARA  POWER. 

Two  generating  sets  of  the  Canadian  Niagara  Power 
Company's  plant  at  Niagara  Falls  were  set  in  motion 
on  Monday,  January  2,  1905.  The  units  are 
of  10,000  h.  p.  each  and  were  speeded  up  to  a 
capacity  of  250  revolutions  per  minute,  the  test  being 
perfectly  satisfactory.  Mr.  W.  H.  Beatty,  president 
of  the  Canadian  Niagara  Power  Company,  turned  the 
wheel  that  governed  the  flow  of  water  from  the  pen- 
stock to  the  turbine,  while  a  number  of  prominent  per- 
sons were  present  in  honor  of  the  occasion.  The  com- 
pany intend  to  install  eleven  units  of  10,000  h.p.  each, 
making  a  total  capacity  of  1 10,000  h.p. 

The  Ontario  Power  Company  and  the  Electric 
Development  Company  are  making  satisfactory  pro- 
gress with  their  development  work,  although  their 
plants  will  not  be  completed  for  some  time.  It  was 
only  recently  announced  that  the  Ontario  Power  Com- 
pany had  tnade  a  contract  with  the  Niagara,  Lockport 
and  Ontario  Power  Company  to  deliver  30,000  electri- 
cal horse  power  to  them  at  the  international  boundary 
line  at  or  near  the  Whirlpool  on  July  i,  1905,  and  an 
additional  30,000  horse  power  by  January  i,  1907. 
This  contract  was  made  for  a  period  extending  to  April 
I,  1950,  with  renewal  rights  for  60  years  more,  or  to 
2010.  Under  the  agreement  the  Niagara,  Lockport 
and  Ontario  Company  are  to  erect  a  transformer  sta- 
tion on  the  American  side  near  the  point  of  crossing 
and  to  construct  a  transmission  line  as  far  as  Roches- 
ter, N.  Y.,  by  July  i,  1905.  These  contracts  indicate 
that  some  of  the  product  of  the  Ontario  Power  Com- 
pany will  find  its  way  to  a  market  on  the  New  York 
side. 
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ELECTRIC  RAILWAYS  IN  CANADA. 

Throutjl;  the  kindness  ot  Mr.  D.  A.  Starr,  general 
manager  ot"  tlie  ClyJe  \'alley  Electrical  Power  Com- 
pany, Glasgow,  Scotland,  we  are  permitted  to  pub- 
lish below  some  valuable  statistics  of  the  electric  rail- 
ways of  Canada.  The  data  has  been  compiled  from 
the  Dominion  Ciovernment  reports,  but  with  the  de- 


HOW  TO  HANDLE  A  HOT  BEARING. 

By  a  hot  bearing  is  meant  when  a  "  well-behaved  " 
journal  and  bearing  begins  to  get  sizzling  hot,  due  to 
the  lack  of  oil,  poor  oil,  presence  ot  some  gritty  sub- 
stance, or  sudden  non-alignment. 

The  first  thing  on  the  program  is  for  the  engineer  to 
be  calm  and  collected  and  not  get  excited. 
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tails  worked  out  more  fully.  The  returns  furnished 
by  the  Government  are  in  some  cases  slightly  inaccu- 
rate, but  those  pertaining  to  traffic  are,  we  believe,  as 
nearly  correct  as  possible.  Mr.  Starr  has  for  several 
years  prepared  similar  data,  which  he  has  found  very 
useful. 


Work  will  be  commenced  the  coming  spring  on  a 
long-distance  telephone  line  between  Indian  Head  and 
Regina,  N.W.T. 


ff£:pop?ry5 

A  hot  crank  pin  provided  with  a  centrifugal,  center 
or  telescopic  oiler  :  Flood  the  pin  with  oil  (preferably 
cylinder  oil)  as  quickly  as  possible,  through  the  center 
oiler  arm,  or  telescopic  tubes,  mingled  with  water,  if 
water  is  handy. 

If  you  have  an  assistant,  station  him  at  the  throttle 
immediately.  Keep  on  pouring  in  the  oil  and  water 
and  keep  the  engine  running.  If  the  babbitt  begins  to 
run  or  fly,  you  can  make  up  your  mind  that  the  oil 
holes  are  stopped  up  with  babbitt  ;  then  check  the  en- 
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gine  down  so  that  "she"  just  "turns  over,"  follow 
the  crank  pin  around  with  an  oil  can,  full  of  cylinder 
oil,  and  get  the  oil  down  to  the  pin  by  the  sides  and 
ends  of  the  brasses.  Continue  this  operation  with  the 
engine  barely  "  turning  over,"  until  you  feel  satisfied 
that  the  oil  has  worked  in  between  the  pin  and  the 
brasses,  or  until  it  begins  to  cool  off  ;  then  you  may 

)r  the  Year  Ending  June  50ih.  1905. 


will  rub  off  the  pin  on  the  high  points  of  the  brasses. 
A  crank  pin  brass  should  only  bear  or  touch  the  pin  in 
the  center  of  the  brass,  the  full  length  of  the  pin. 

A  hot  crank  pin  that  is  not  provided  with  a  centri- 
fugal, center  or  telescopic  oiler  :  Slow  the  engine 
down  immediately,  so  that  it  is  just  "  turning  over  " 
and  that  is  all.     Follow  the  crank  pin  around  with  an 
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Stop  the  engine,  take  out  the  brasses,  clean  the  pin 
with  a  scraper  or  smooth  file  (never  use  emery  cloth  or 
sand  paper),  clean  out  the  oil  holes  and  passage-ways. 
If  only  a  little  babbitt  has  run  out  of  the  brasses,  scrape 
them  down  to  a  bearing  surface,  using  a  paste  com- 
pound of  red-lead  and  oil,  smeared  thinly  over  the 
bearing  surface  of  the  pin.  By  placing  the  brass  that 
you  are  scraping  on  the  pin,  after  the  pin  has  been 
red-leaded,  and  moving  it  around  a  little,  you  will  find 
out  the  high  places  to  scrape  down,  for  the  red-lead 


oil  can  and  get  the  oil  down  to  the  pin,  by  the  sides 
and  ends  of  the  brasses,  until  the  pin  begins  to  cool 
oflF,  or  that  you  are  satisfied  that  you  have  gotten  oil 
between  the  brasses  and  pin  ;  then  shut  the  engine 
down  completely  and  proceed  to  scrape  the  brasses  as 
above  stated. 

In  either  of  the  above  cases,  if  the  babbitt  has  not 
started  and  the  engineer  discovers  that  the  pin  is  be- 
ginning to  cool  off,  after  he  has  applied  the  oil  freely, 
he  may  fill  up  his  oil  cups  and  speed  up  the  engine  to 
full  speed  and  go  ahead  with  perfect  safety. 
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CANADIAN  STREET  RAILWAY 
ASSOCIATION. 
Representatives  from  the  leading  street  railway  com- 
panies in  Canada  met  at  the  Windsor  Hotel,  Montreal, 
on  December  20th  last  and  decided  to  organize  an 
association.  A  preliminary  meeting-  had  been  held 
some  time  pre\ioiis  at  which  a  committee  was  appoint- 


Mr  W.  G  Koss, 
President  Canadian  Street  Railway  Association. 


ed  to  draft  a  constitution.  This  constitution  was  formally 
adopted  at  the  organization  meeting.  It  provides  that 
the  name  of  the  organization  shall  be  the  Canadian 
Street  Railway  Association,  and  that  its  offices  shall 
be  at  the  place  where  the  secretary-treasurer  resides. 
According  to  the  constitution,  the  object  of  the  associa- 
tion shall  be  the  acquisition  of  experimental,  statistical 
and  scientific  knowledge  relating  to  the  construction, 
equipment  and  operation  of  street  railways  and  the 
diffusion  of  this  knowledge  among  the  members  of  the 
association  with  a  view  to  increasing  the  accommo- 
dation of  passengers,  improving  the  service  and  re. 
ducing  its  cost,  and  the  encouragement  of  cordial  and 
freindly  relations  between  the  roads  and  the  public. 
The  members  of  the  association  shall  be  the  street 
railway  companies  in  the  Dominion  of  Canada,  each 
member  to  be  entitled  to  one  vote  by  a  delegation  pre- 
senting proper  credentials. 

The  election  of  officers  took  place  on  the  second  day, 
when  the  following  were  appointed: 

President,  W.  G.  Ross,  managing  director  Montreal 
Street  Railway. 

Vice-president,  W.  H.  Moore,  assistant  to  the  presi- 
dent of  the  Toronto  Street  Railway. 

Secretary-treasurer,  Allan  Royce,  vice-president  of 
the  Toronto  Suburban  Railway. 

Executive  committee — C.  E.  A.  Carr,  general  man- 
ager London  Railway;  E.  A.  Evans,  manager  Quebec 
Railway  ;  D.  McDonald,  manager  Montreal  Street 
Railway. 

Attorney,  Col.  H.  H.  McLean,  K.  C,  director  St. 
John  Railway,  St.  John,  N  B. 

The  following  delegates  were  present  at  the  meeting: 
W.  G.  Ross,  managing  director  Montreal  Street  Rail- 
way; Duncan  McDonald,  general  manager  Montreal 
Street  Railway  ;  R.  J.  Fleming,  general  manager 
Toronto  Street  Railway;  W.  H.  Moore,  assistant  to 
president  of  Toronto  Street  Railway;  C.  E.  A.  Carr, 


general  manager  London  Street  Railway;  Allan  Royce, 
vice-president  Toronto  Suburban  Railway;  E.A.  Evans; 
manager  Quebec  Railway,  Light  &  Power  Company; 
W.  Z.  Earle.  manager  St.  John  Railway;  Colonel 
H.  H.  McLean  and  M.  Neilson,  of  the  St.  John  Street 
Railway;  Dr.  S.R.  Ickes,  treasurer  Grand  Valley  Rail- 
way, Brantford;  Elmer  M.  White,  cashier  Hartford 
Street  Railway,  Hartford,  Conn.;  W.  B.  Brockway, 
acting  secretary  treasurer  of  the  Street  Railway  Ac- 
countants'Association  of  America,  Yonkers,  N.  Y. ; 
also  the  following  officials  of  the  Montreal  Street  Rail- 
way :  L.  Trudeau,  superintendent  ;  M.  Grayburn, 
master  mechanic;  R.  M.  Hannaford,  chief  engineer; 
D.  E.  Blair,  superintendent  of  rolling  stock;  Patrick 
Dube,  secretary,  and  H.  E.  Smith,  accountant. 

Two  papers  were  read  at  the  inaugural  meeting,  one 
by  Mr.  Duncan  McDonald  dealing  with  the  relief  of 
traffic  during  congested  hours,  and  the  other  by 
Mr.  E.  A.  Evans  referring  to  the  carrying  of  freight 
on  suburban  roads. 


NEW  STREET  RAILWAY  MANAGER. 

Within  the  past  month  Mr.  E.  H.  Keating  has  ten- 
dered his  resignation  as  manager  of  the  Toronto  Street 
Railway  and  has  been  succeeded  by  Mr.  R.  J.  Fleming, 
who  for  some  years  has  been  Commissioner  of  Assess- 
ment and  Property  for  Toronto.  The  salary  attached 
to  Mr.  Fleming's  new  position  is  stated  to  be  $10,000 
per  year. 

Mr.  Fleming  was  born  in  Toronto  on  November  23, 
1854.  After  receiving  a  business  education,  he  entered 
into  partnership  with  Mr.  T.  W.  Elliott  in  the  coal  and 
wood  business,  subsequently  turning  his  attention  to 


Mr.  R.  J.  Fleming, 
Manager  Toronto  Street  Railway  Company. 


real  estate.  He  was  appointed  Assessment  Commis- 
sioner for  the  City  on  August  5,  1897. 

In  municipal  life  Mr.  Fleming  has  been  prominent 
since  1886,  when  he  was  elected  as  Alderman  for  St. 
David's  Ward,  which  he  served  for  four  years.  In 
January,  1892,  he  was  elected  Mayor  of  Toronto,  de- 
feating Mr.  E.  B.  Osier,  M.P.,  and  repeating  his  suc- 
cess in  the  following  year  with  Mr.  E.  E.  Sheppard  as 
his  opponent.     In  1894  and  1895  he  was  unsuccessful. 
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but  in  1897  he  again  obtained  the  confidence  of  the 
citizens,  being  elected  by  1,800  votes.  During  his 
municipal  career  he  fought  for  and  obtained  many  im- 
portant reforms  in  the  tace  of  strong  opposition,  and 
as  Commissioner  of  Assessment  and  Property  he  did 
yeoman  service  for  the  city. 

The  Toronto  Railway  are  to  be  congratulated  upon 
securing  Mr.  Fleming  as  their  manager.  His  excep- 
tional ability  as  a  business  man  is  admitted  on  all  sides. 
He  is  a  most  vigorous  administrator,  with  a  great 
capacity  for  work,  and  as  an  executive  officer  has  few 
equals.     He  is  affable,  with  a  pleasing  personality. 


TORONTO  BRANCH  A.  I.  E.  E. 

The  thirteenth  regular  meeting  of  the  Toronto 
Branch  of  the  American  Institute  of  Electrical  En- 
gineers was  held  in  the  Engineers'  club  rooms,  96 
King  street  west,  on  Friday  evening,  January  13th. 
The  subject  for  discussion  was  "The  Relative  Advan- 
tages of  a  250-500  Volt  Three-wire  Continuous  Cur- 
rent Distribution  for  the  Business  Districts  of  Large 
Cities,"  which  was  introduced  by  Mr.  R.  G.  Black. 
For  the  purpose  of  comparison  and  discussion,  Mr. 
Black  assumed  an  ideal  condition,  namely,  a  uniformly 
loaded  district.  He  referred  biiefly,  first,  to  the  dif- 
ferent alternating  current  systems,  and,  secondly,  to 
the  direct  current  systems,  and  concluded  by  advocat- 
ing the  use  of  the  250-500  volt  direct  current  system. 
This  method  of  distribution,  he  said,  had  been  adopted 
in  England  and  in  some  of  the  leading  cities  of  the 
Unitea  States  and  was  giving  splendid  satisfaction, 
one  of  the  main  advantages  being  that  it  permitted  the 
use  of  storage  batteries.  An  objection  could  be  raised 
on  the  ground  of  the  lower  efficiency  and  cost  of  the 
250-volt  lamp  as  compared  with  the  i  lo-volt  lamp,  but 
he  believed  the  manufacturers  could  soon  raise  the 
efficiency  and  reduce  the  cost  of  the  higher  voltage 
lamp.  That  its  first  cost  was  greater  was  largely 
due  to  the  small  demand  for  high  voltage  lamps  in  the 
past. 

An  interesting  discussion  followed  Mr.  Black's  re- 
marks. Mr.  C.  H.  Wright  questioned  the  efficiency 
of  such  a  system.  While  the  increase  of  voltage 
would  undoubtedly  cut  down  the  cost  of  copper,  it 
might  not  satisfy  the  customer,  as  the  supply  ot  motors 
from  lighting  mains  would  cause  excessive  fluctuation 
in  the  lamp  voltage.  Mr.  W.  A.  Johnson  spoke  in 
favor  of  the  direct  current  system,  especially  when  the 
advantages  of  operating  storage  batteries  were  con- 
sidered. He  believed  there  were  many  advantages  in 
reaching  the  lamp  direct  from  the  machine,  be  that 
machine  the  generator,  the  rotary,  or  the  storage 
battery. 

Mr.  H.  A.  Moore  said  that  alternating  current  plants 
had  bten  installed  in  many  cities  and  towns  where 
they  were  not  suitable,  and  that  engineers  when  esti- 
mating on  alternating  systems  in  many  instances  did 
not  appreciate  the  large  investment  necessary  in 
secondary  mains,  transformers,  etc.,  and  the  losses 
incidental  to  transformation  and  secondary  transmis- 
sion. The  alternating  current  system  had  been  carried 
too  far  ;  for  di-tribuiion  in  the  business  districts  of 
cities  he  strongly  favored  the  direct  current  system. 
He  had  in  many  instances  recommended  the  raising  of 
two-wire  1 25-volt  systems  to  two-wire   250-volts,  and 


the  results  had  been  satisfactory.  A  250-voIt  system 
was  in  successful  operation  in  Berlin,  Ont. 

Messrs.  MacKeen,  Aitken,  Walker,  Albert,  and 
others  took  part  in  the  discussion,  which  seemed  to 
suggest  the  more  general  adoption  of  the  direct  cur- 
rent for  city  distribution  within  defined  areas  in  the 
near  ture. 


PUBLICATIONS. 

One  of  the  handsomest  calendars  received  bv  the  Electrical 
News  bears  the  compliments  of  the  National  Carbon  Company, 
of  Cleveland,  Ohio.  It  is  a  combined  calendar  and  moonlight 
schedule. 

"  Trucks  for  Motor  Cars  "  is  the  title  of  the  latest  bulletin  re- 
ceived from  the  Canadian  General  Electric  Company,  who  re- 
cently acquired  the  sole  right  in  Canada  to  manufacture  and  sell 
Curtis  trucks. 

The  Rhodes  Electrical  Manufacturing  Company,  70  Bishops- 
gate  St.  Wilhin,  London,  England,  have  sent  us  one  of  their 
new  lists  of  R.E.  type  motors,  giving  particulars  of  the  output  of 
their  different  frames  at  various  speeds,  also  prices  and  approxi- 
mate shipping  measurements. 

Bulletin  No.  i,  issued  by  the  L  P.  Morris  Company,  of  Phila- 
delphia, contains  some  excellent  illustrations  of  turbine  machin- 
ery installed  in  the  plants  of  the  Niagara  Falls  Power  Company, 
the  Canadian  Niagara  Power  Company  and  th  Shawinigan 
Water  &  Power  Company.  This  company  are  prepared  to  in- 
stall complete  steam  or  hydraulic  plants. 

The  Christmas  Greeting  and  January  Calendar  of  the  Pitts- 
burgh Transformer  Company  was  one  of  the  nicest  bits  of  lioli- 
day  printing  wliich  reached  this  office.  The  company  advise 
that  they  expect  to  make  the  Pretty  Girl  Calendars  for  1905  even 
more  attractive  than  they  have  been  during  the  past  two  years. 
Any  electric  light  or  power  company  not  receiving  them  will  be 
added  to  the  mailing  list  upon  request. 

The  book  entitled  "  Petrol  Motors  and  Motor  Cars,"  by  T.  H. 
White,  A.M.LM.E.,  and  published  by  Longmans,  Green  &  Com- 
P*"y.  39  Paternoster  Row,  London,  England,  has  been  written 
largely  from  the  designer's  point  of  view  and  is  intended  to  pro- 
vide designers  and  draughtsmen  with  reliable  formula:  and  in- 
formation, in  a  readily  accessible  form,  on  the  subject  of  internal 
combustion  engines.    The  price  of  the  book  is  4s.  6d. 

The  most  complete  and  useful  diary  for  electrical  people 
which  has  yet  come  to  our  notice  is  that  bearing  the  compli- 
ments of  the  Westinghouse  Electric  &  Manufacturing  Company. 
Besides  its  convenient  arrangement  as  a  diary,  it  includes  about 
40  pages  of  valuable  engineering  information  which  cannot  fail 
to  prove  of  great  assistance  to  all  persons  engaged  in  engineer- 
ing.   It  is  neatly  bound  in  leather. 

Two  catalogues  recently  received  from  Messrs.  J.  H.  Holmes 
&  Company,  Newcastle-on-Tyne,  England,  are  of  interest. 
They  refer  to  the  Holmes-Page  patent  switches,  of  which  they 
are  the  sole  patentees  and  inanufacturers,  and  their  recording 
voltmeters  and  ammeters.  Their  switches  have  high  conductiv- 
ity, superior  finish,  quick  and  wide  break  and  self-adjusting 
contacts  and  have  an  unusuallv  large  surface  area  in  proportion 
to  the  current  to  be  carried.  Their  instruments  poKsess  features 
of  novelty  which  di-.tinguish  them  from  the  ordinary  type  of 
recorder  at  present  in  general  use.  The  difficulty  of  driving  a 
continuous  band  of  paper  has  been  overcome  by  the  use  of  a 
serrated  driving  wheel  acting  on  the  centre  of  the  paper 
band. 


PERSONAL. 

Mr,  Ormond  Higman,  jr.,  B.Sc,  has  been  appointed  superin- 
tendent of  the  Berlin  gas  and  electric  lighting  plants,  Berlin, 
Ont. 

It  is  announced  that  King  Edward  has  conferred  a  knighthood 
upon  Prof.  Joseph  Wilson  Swan,  president  of  the  Faraday  Society, 
London,  England,  and  inventor  of  the  incandescent  electric 
lamp  bearing  his  name. 

Mr.  Cecil  B.  Smith  recently  tendered  his  resignation  as  resi- 
dent engineer  of  the  Canadian  Niagara  Power  Company  and  has 
again  established  himself  as  a  consulting  and  constructing  engi- 
neer at  36  Toronto  street,  Toronto.  He  has  been  succeeded  by 
Mr.  A.  il.  VanClive. 

Mr.  George  White- Eraser,  who  is  well  known  to  the  electrical 
fraternity  in  Eastern  Panada,  and  who  has  been  in  the  Yukon 
district  for  some  years,  has,  we  understand,  been  given  the  elec- 
trical engineering  on  one  of  the  Governinent  railways  to  be  built 
in  the  northern  region. 

Mr.  William  Thompson,  M.E.,  recently  manager  of  the  X'elvet- 
Poitland  anil  Rossland-Koolen  ^y  mines,  of  Rossland,  B.  C,  has 
gone  to  MexM  o  to  lake  i  harge  of  the  interests  of  the  Wnterson 
Gold  Minos,  I  uniii-il,  at  Ocampa,  but  remains  as  consulting 
engineer  \\  II  h  hoih  Ko-.sland  companies.  Before  his  departure 
he  was  prosoniod  by  the  Rossland  Club  with  a  casket  of  silver- 
wai  e. 
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Not  many  years  ago  a  fairly 
Sta■^?ard^Lio^.      ^""'S^  manufacturer  of  electrical 

apparatus  in  the  United  States 
built  up  lor  himself  a  very  comfortable  export  trade, 
his  complete  foreign  shipments  going  almost  entirely 
to  England.  As  time  passed,  he  established  an  agency 
in  the  Old  Country,  and  this  step  led  to  a  very  ma- 
terial increase  in  his  business.  But  there  was  one 
feature  of  the  arrangement  which  bothered  him.  His 
staff  of  designers  had  to  be  greatly  increased.  To  a 
certain  gentleman  he  confided  his  trouble,  and  in  ex- 
planation, took  him  out  to  the  testing  department. 
"  Look,"  he  said,  "at  that  twenty  horsepower  motor — 
wound  for  165  volts.  Here  is  another  one — 92  volts. 
And  last  week  we  shipped  a  large  machine  that  was 
wound  for  345  volts.  What  do  you  think  of  that  ?  I 
write  my  agent  that  if  he  can  secure  orders  at  my  stan- 
dard voltages  of  no,  220  and  500,  the  price  of  the  ma- 
chines will  be  reduced  very  greatly,  and  he  replies, 
'but  you  know,  my  customers  do  not  want  the  voltages 
that  you  mention — their  generators  are  not  wound  for 
them.'  "  There,  in  a  nutshell,  we  have  the  reason  why 
the  electrical  business  in  the  Western  Hemisphere  has 
made  such  enormous  strides — everything  has  been 
built  on  adopted  standards,  and  the  cost  of  manufacture 
has  accordingly  been  lowered.  But  in  England,  when 
a  plant  was  to  be  installed,  the  size  of  the  generator 
was  specified,  and  the  manufacturer  built  a  machine  for 
an  approximate  voltage,  which,  should  it  operate  bet- 
ter at  an  increased  or  decreased  pressure,  was  rated 
accordingly.  Hence,  no  two  plants  used  motors  and 
lamps  of  the  same  potential — each  had  to  have  its  sup- 
plies specially  made.  Before  us  now,  however,  we 
have  a  copy  of  the  interim  report  issued  by  the  British 
Standardization  Committee,  and  note  with  great  satis- 
faction that  the  absurdity  of  the  above  mentioned  prac- 
tice has  been  realized,  and  is  about  to  be  remedied. 
The  standards  coincide  to  a  great  extent  with  those 
adopted  on  the  American  Continent,  the  material  dif- 
ference being  that  a  frequency,  for  altetnating  current 
work,  of  50  cycles  per  second  has  been  decided  upon, 
against  60  cycles  as  used  here.  This  is  considered  the 
standard  frequency,  while  a  secondary  standard  of  25 
cycles  has  also  been  incorporated.  The  interim  report 
makes  interesting  reading,  and  we  look  for  the  com- 
plete document  with  pleasant  anticipation. 


In  our  last  issue  we  referred 
Cvjrrervt  TKeft.  briefly  to  the  arrangement  adopt- 
ed by  the  Montreal  Light,  Heat 
&  Power  Company  to  counteract  the  desire  of  some 
members  of  the  public  at  large  to  obtain  something  for 
nothing  ;  in  this  particular  case  the  something  being 
electric  current.  That  meters  are  tampered  with,  and 
thus  made  to  register  a  lower  number  of  watts  than 
actually  passes  through  them,  is  a  well  known  fact, 
but  so  far  few,  if  any,  schemes  have  been  devised  to 
properly  and  effectively  combat  this  evil  practice.  No 
matter  what  the  plan  may  be,  there  is  always  the  risk 
of  making  a  mistake,  and  the  result  of  such  mistake  is 
always  more  or  less  serious  in  character  from  the  view 
point  of  the  electric  company.  A  lost  law-suit,  or  a 
false  arrest,  will,  where  the  defendant  has  sufficient 
backbone,  result  in  a  counter-suit,  to  say  nothing  of 
the  unfavorable  light  in  which  the  supplying  company 
is  placed.  This  latter  point  is  probably  the  one  which 
appeals  to  the  central  station  manager  with  greatest 
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force,  for  friendly  relations  with  the  public  is  his  chief 
desire,  the  success  of  the  company  hino^ing  directly  on 
this  condition.  The  Dominion  Government  has  done 
allTS  its  power  to  protect  the  central  station  company, 
from  current  theft  ;  in  illustration  of  this,  we  quote 
from  the  Electric  Light  Inspection  Act  of  1894  : — 
"Evrery  person  who  knowingly  repairs  or  alters,  or 
causes  to  be  repaired  or  altered,  or  knowingly  tampers 
with  or  does  any  other  act  in  relation  to  any  stamped 
meter,  so  as  to  cause  such  meter  to  register  wrongly, 
or  who  prevents,  or  refuses  lawful  access  to  any  meter 
in  his  possession  or  control,  or  obstructs  or  hinders 
any  examination  or  testing  authorized  by  this  Act, 
shall  incur  a  penalty  not  exceeding  one  hundred  dol- 
lars and  not  less  than  fifty  dollars,  and  shall  pay  the 
fees  for  removing  and  testing,  and  the  expense  of  pur- 
chasing and  fixing  a  new  meter  :  Provided  that  the 
payment  of  any  such  penalty  as  aforesaid  shall  not 
exempt  the  person  paying  it  from  liability  to  indictment 
or  other  proceeding  to  which  he  would  otherwise  be 
liable,  or  deprive  any  other  person  of  the  right  to  re- 
cover damages  against  such  person  for  any  loss  or  in- 
jury sustained  by  such  act  or  default."  It  is  upon  this 
clause  that  the  Montreal  Light,  Heat  &  Power  Com- 
pany base  their  system,  for  as  their  charter  gives  them 
the  right  to  impose  fines  in  cases  where  theft  of  current 
is  detected,  the  guilty  customer,  rather  than  face  the 
court,  pays  the  fine,  and,  as  it  were,  is  given  a  new 
start.  The  meter  inspectors  keep  a  close  coimt  of  the 
lamps  or  motors  in  each  building,  and  knowing,  in  a 
general  way,  the  probable  current  consumption,  a 
check  is  thus  made,  and  in  the  evt  nt  ot  a  deficit,  an 
investigation  results.  As  before  noted,  great  care  and 
diplomacy  are  needed  in  carrying  out  such  a  scheme, 
but  from  reliable  sources  there  comes  to  us  advice 
that  so  far,  in  Montreal,  the  idea  has  been  very  suc- 
cessful. 


From  time  to  time  comment  has 

'^^"'iSrer''**'  "^^"^^       ^^^^^  columns  on 

the  subject  of  fires  of  unknown 
origin,  which  have  been  charged,  without  rhyme  or 
reason,  to  the  electric  equipment  of  the  building  de- 
stroyed. In  almost  every  instance  these  remarks 
have  followed  closely  upon  the  receipt  of  information 
through  the  medium  of  either  the  lay  press  or  the  in- 
surance people,  and  have  invariably  been  caused  by  the 
absurdly  unfair  light  in  which  the  electrical  public  has 
has  been  placed.  In  our  issues  of  last  February  and 
last  December,  we  called  attention  to  the  matter,  and 
having  taken  a  definite  stand,  shall  continue  to  do  so 
until  the  unjust  practice  is  stamped  out.  As  admitted 
in  our  preceding  number,  a  certain  percentage  of  these 
fires  can  properly  be  laid  at  the  door  of  electricity  ;  but 
it  is  doubtful  whether  in  such  cases  the  real  cause  of 
the  fire  is  understood.  Defective  or  damaged  insula- 
tion is  one  cause  ;  the  old  style  open  fuse-block  is 
another  ;  and  as  a  third  we  have  the  ordinary  incan- 
descent lamp — not  broken,  or  in  the  act  of  breaking, 
but  intact.  It  is  with  this  last  risk  that  we  intend  to 
deal  in  this  number,  for  it  seems  to  be  the 
general  opinion  of  even  electrical  men  that  the  incan- 
descent lamp  gives  out  very  little  heat,  and  that  its  fire 
producing  tendencies  are  therefore  negligible.  The 
heat  from  the  filment  of  a  lamp  with  a  good  vacuum 
reaches  the  glass  but  slowly,  and  consequently  the  ra- 
diation is  usually  sufficient  to  keep  the  external  tem- 


perature down  to  a  fairly  low  point  ;  on  the  other  hand, 
when  the  process  of  exhausting  has  not  been  properly 
carriedout, the  lamp  soongets  to  apoint  which  will  not 
permit  handling  without  a  glove.  Even  in  the  case  of 
a  good  lamp,  when  the  radiation  is  hindered  in  any 
way,  such  as  by  a  surrounding  medium,  the  tempera- 
ture will  rise  with  great  rapidity,  which  puts  the  good 
lamp  on  a  par  with  the  poor  one,  so  far  as  fire  risk  is 
concerned.  Numerous  tests  have  been  made  to  ascer- 
tain the  action  of  burning  lamps  on  materials  of  vari- 
ous description,  and  reference  to  some  of  them  will  no 
doubt  be  found  of  interest.  In  all  cases  the  lamps 
used  were  picked  at  random,  no  attempt  being  made 
to  select  either  very  good  or  very  poor  lamps,  and  the 
results  should  lead  to  the  use  of  greater  caution 
when  putting  up  decorations  in  connection  with  lights. 
In  one  case,  where  a  lighted  lamp  rested  against  a  ver- 
tically placed  white  pine  board,  a  spot,  about  an  inch 
in  diameter,  and  of  a  light  brown  color,  appeared  after 
about  four  hours.  When  a  strip  of  well-seasoned, 
varnished  oak  was  substituted  for  the  pine,  the 
var.jish  became  blistered  in  three  minutes,  and 
blackened  in  about  fifteen.  The  wood  near  the 
point  of  contact  had  the  appearance  of  being 
charred,  but  was  not  ignited.  With  a  lamp  incased 
in  two  thicknesses  of  muslin,  thelatterbecame  scorched 
in  one  minute,  in  three  minutes  gave  off  smoke,  and  at 
the  end  of  six  minutes,  when  the  muslin  cover  was 
removed  and  fresh  air  reached  its  interior,  it  burst  into 
flame.  When  a  lamp  was  laid  on  inflammable  material, 
the  action  seemed  more  rapid,  due,  no  doubt,  to  the 
pressure  exerted  by  the  weight  of  the  lamp.  A  news- 
paper was,  in  this  way,  carbonized  in  three  minutes,  and 
ignited  in  forty-five.  When  a  16  candlepower  lamp 
was  immersed  in  half  a  pint  of  water,  the  latter  boiled 
within  an  hour.  Again,  with  a  lamp  buried  in  cotton 
wool,  the  wool  soon  scorched  and  ultimately  burst  into 
flame.  A  lamp  in  contact  with  celluloid  fired  it  in  less 
than  five  minutes.  Another  risk  is  to  be  found  in  con- 
nection with  flexible  cord.  Cases  are  on  record  where 
short-circuits  developed  in  the  drop  cords  of  lamps 
which  were  turned  off,  and  although  the  fuses  in  the 
circuits  blew  instantly,  the  heat  of  the  momentary  arc 
was  sufficient  to  ignite  the  insulation  of  the  cord.  In 
one  instance  the  drop,  being  in  a  cotton  mill,  was 
saturated  with  oil  and  covered  with  lint,  and  a  serious 
fire  quickly  developed.  There  are  numerous  other 
cases  of  similar  nature,  which  could  be  cited,  but  their 
bringing  forward  is  rather  beyond  the  scope  of  the  pres- 
ent discussion.  It  unquestionably  produces  a  pleasing 
eff^ect  to  drape  lamps  with  colored  hangings,  and  to 
carry  out  a  scheme  of  decoration  conceived  along  such 
lines  ;  and  there  is  no  reason  at  all  why  this  should  not 
bedone, always  providedthat  possible  firerisks  be  borne 
in  mind,  and  the  work  carried  out  in  a  common  sense 
way.  It  would  be  a  difficult  matter  to  state  with 
accuracy  how  much  the  general  risk,  with  things  even 
as  they  are,  has  been  lowered  by  the  advent  of  the  in- 
candescent lamp,  but  we  are  absolutely  certain  that 
this  lowering  has  been  very  great,  and  that  when  fires 
occur,  they  can  be  directly  charged  to  gross  careless- 
ness. The  incandescent  lamp,  as  it  stands  to-day,  can- 
not be  equalled  by  gas,  or  coal  oil,  or  candle,  or  any 
form  of  artificial  illumination,  from  the  viewpoint  of 
safety  and  convenience.  That  it  has  its  risks  we  are 
free  to  admit,  but  when  doing  so,  to  be  conscientious, 
we  must  state  positively  that  compared  to  any  type  of 
lamp  using  an  open  flame,  the  risk  of  the  incandescent 
is  so  infinitesimal  as  to  be  unworthy  of  consideration. 
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Transformer  for  Thawing  Water  Pipes. — In  order  to 
meet  the  demand  for  a  special  type  of  transformer  suit- 
able for  tliawinjj-  out  broken  water  pipes,  the  General 
Klectric  Company,  of  Schenectady,  N.  Y.,  have  placed 
upon  the  market  a  distinctive  style  of  apparatus,  which 
is  shown  in  the  accompanying  illustration.  The  outfit 
has  been  designed  to  withstand  rough  handling  and 
outdoor  service.  It  is  compact  and,  at  the  same  time, 
all  parts  are  accessible.  Adjdstments  over  wide  ranges 
of  both  secondary  voltage  and  current  are  readily 
made,  and  the  outfit  is  simple  to  handle,  portable  and 
comparatively  inexpensive.  The  transformer  is  de- 
signed to  operate  on  circuits  varying  from  2,000  to 
J, 300  volts,  sixty  cycles,  and  its  secondary  voltage 
and  current  may  be  readily  adjusted  from  zero  to  sev- 
enty-five volts  and  zero  to  400  amperes  by  means  of  an 
adjustable  cord  or  flux  shunt  controlled  by  a  hand- 
wheel  and  locking  devcie.  The  outfit  complete,  in- 
cluding   transformer,    switches,    cover    and  meter. 


Transformer  for  Thawing  Water  Pipes. 

weighs  approximately  1,200  pounds.  It  is  mounted 
on  four  broard,  flanged  wheels,  to  permit  its  being 
quickly  loaded  on  a  wagon  bed  or  sleigh.  The  space 
occupied  by  the  transformer  is  about  twenty  by  thirty 
inches,  with  a  height  of  thirty-six  inches. 


New  Type  of  Oil  Fuse. — Exhaustive  tests  were  re- 
cently carried  out  at  the  works  of  the  Lahmeier  Com- 
pany, Frankfort-on-the-Main,  Germany,  with  a  view  to 
determining  a  suitable  type  of  high-voltage  fuse.  The 
first  attempts  were  made  with  a  fuse  submerged  in  oil, 
which  gave  satisfactory  results  up  to  tensions  of  10,000 
volts;  but  the  explosion  caused  by  the  melting  of  the 
fuse  was  considerable  and  tended  to  scatter  the  oil. 
A  satisfactory  fuse  of  this  type  requires  such  a  large 
volume  of  oil  as  to  make  it  commercially  impracticable. 
It  was  also  found  that  the  cooling  effect  of  the  oil  on 
the  fuse  made  the  latter  unreliable.  It  was,  therefore, 
decided  to  try  a  device  in  which  the  fuse  proper  was  not 
submerged  in  oil,  but  in  which  oil  was  used  to  ex- 
tinguish the  arc  after  it  had  been  formed.  The  device 
consists  of  a  glass  cylinder  with   terminals  at  the  top 


and  bottom.  The  fuse  proper  is  placed  within  an  in- 
verted cup  of  insulating  material.  This  cup  is  closed 
at  the  top  and  open  below,  and  is  placed  partially  sub- 
merged in  the  oil,  though  the  latter  can  not  come  in 
contact  with  the  fuse.  Contact  is  made  with  the  fuse 
by  a  clamp  at  the  top,  with  two  flexible  copper  wires 
attached  to  its  lower  extremity,  and  passing  down  to 
the  socket  at  the  bottom  of  the  glass  tube.  There  is 
also  a  spiral  spring  attached  to  the  lower  end  of  the 
(use.  When  the  fuse  is  melted,  the  spring  draws  it 
down  under  the  oil.  At  the  same  time,  the  vapors  are 
forced  out  at  the  bottom  of  the  cup  through  the  oil. 
This  cools  them  and  extinguishes  the  arc.  This  con- 
struction is  found  to  give  satisfactory  results.  A  cir- 
cuit may  be  fused  so  that  it  will  carry  its  normal  load 
indefinitely.  It  will  carry  continuously  an  intermittent 
overload  of  fifty  per  cent.  It  will  carry  an  overload  of 
eighty  per  cent,  for  five  minutes,  and  melt  in  less  than 
two  minutes  if  the  load  be  doubled. 

Westinghouse  Oil  Circuit  Breakers. — The  Westing- 
house  Electric  &  Manufacturing  Company  have  begun 
the  active  sale  of  a  new  automatic  oil  circuit  breaker  of 
especial  merit,  adapted  to  the  most  modern  system  of 
distant  control  and  designed  for  voltages  from  3,300  to 
25,000.  The  circuit-breaker  is  made  in  single-pole 
units,  each  being  mounted  apart  from  the  switchboard 
in  a  brick  or  concrete  compartment.  Two,  three  and 
four-pole  combinations  are  made  by  placing  the  units 
side  by  side.  The  base  of  each  unit  is  of  treated  soap- 
stone  and  holds  two  heavy  porcelain  insulators  which 
carry  the  stationary  contacts  and  the  connection  to 
the  external  circuit.  The  movable  cont  icts  are  at  the 
ends  of  a  U-shaped  metal  casting  fastened  at  the  center 
to  a  rod  of  treated  wood,  which  is  moved  up  and  down 
by  the  operating  mechanism  in  closing  or  opening 
the  circuit.  The  final  arc  on  breaking  the  circuit  is 
taken  by  an  arcing  tip  which  may  easily  be  replaced. 

A  Novel  Synchronous  Converter. — An  interesting 
method  ot  connecting  in  concatenation  an  induction 
motor  with  a  synchronous  motor  or  rotary  converter, 
forms  the  substance  of  a  patent  =ssued  October  18,  1904, 
to  O.  S.  Bragstad  and  J.  L.  La  Cour.  The  frequency  of 
the  current  in  the  secondary  of  an  induction  motor 
varies  directly  with  the  slip,  and  at  one-half  synchron- 
ism it  has  a  value  equal  to  one-half  ot  the  circuit  fre- 
quency. By  driving  the  moving  member  of  a  syn- 
chronous motor  mechanically  with  the  rotorof  aninduc- 
tion  motor  and  connecting  the  secondary  windings  of 
the  induction  motor  to  the  armature  of  the  synchronous 
machine,  the  set  will  synchronize  at  one-half  speed. 
The  inventors  propose  to  use  as  synchronous  motor  a 
rotary  converter  which  can  deliver  direct  current  to  an 
external  load  and  to  its  own  field  windings.  This  ar- 
rangement allows  the  converter  to  be  operated  at  one- 
half  the  circuit  frequency,  which  condition  of  operation 
is  conducive  to  improved  commutation  as  compared 
with  direct  transformer  connection  to  the  supply  lines, 
while  the  machine  may  readily  be  placed  in  use  from 
the  alternating-current  side.  The  primary  of  the  in- 
duction motor  may  be  wound  for  the  high  line  e.m.f., 
thus  eliminating  the  need  of  additional  transformers. 
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In  comparison  with  an  induction  motor-driven,  direct- 
current  generator  set,  the  combination  is  much  less  ex- 
pensive, due  to  the  fact  that  the  motor  here  required 
need  be  of  but  one-half  the  capacity  of  the  load,  since 
only  this  amount  of  its  energy  is  delivered  mechani- 
cally, the  remainder  being  given  off  through  transform- 
er action,  and  al^o  to  the  fact  that  a  synchronous 
converter  is  more  economical  in  material  than  a  direct- 
current  generator  of  the  same  output. 

Phase  Transformation. — Alexander  D.  Lunt,  of 
Schenectady,  N.  Y.,  has  devised  a  method  of  trans- 
forming three-phase  current  into  12-phase  current,  or 
the  reverse,  which  should  be  useful  in  connection  with 
rotary  converters  in  which  the  armature  heating  is  less 
the  greater  number  of  pha>>es  there  are  on  the  alternat- 
ing-current side  of  the  machine.  In  practice  Mr.  Lunt 
makes  use  01  three  transformers,  each  of  which  is  pro- 
vided with  one  winding  connected  to  the  three-phase 
system  and  three  other  windings  connected  to  the  12- 
phase  system.  In  all  these  are  nine  windings  con- 
nected to  the  twelve-phase  system,  and  these  windings 
areso  inter-related  that  theirelectromotiveforces  may  be 
represented  by  a  double  delta  superposed  upon  a  double 
Y.  The  phase  transtormation  is  performed,  preferably, 
by  a  set  of  transformers  having  primary  windings 
differing  in  number  from  the  secondary  wind- 
ings. 


STATEMENT  OF  FACT. 

The  only  true  measure  of  the  normal  capacity  of  a  properly 
designed  g-enerator  is  the  current  it  will  develop  safely  under 
short  circuit  with  normal  (lully  excited)  field  wiihin  a  (staled) 
temperature  lor  a  given  period  of  lime,  the  maximum  capacity 
being  the  current  at  safe  temperaiure  undrr  fully  saturated  field, 
short  circuit  to  be  applied  when  the  generator  is  giving  out  its 
standard  voltage,  and  the  same  test  should  be  made  on  all  direct 
current  mi)lors  and  synchronous  alternating  motors,  by  operating 
them  as  generators. 

Purchasers  of  electrical  machines  should  insist  on  these  re- 
quirements if  they  want  an  absolute  test.        W.  A.  Johnson. 

Toronto,  Can.,  Dec.  8th,  1904. 


TRADE  NOTES. 

The  Richmond  Conduit  &  Manufacturing  Company,  of  Toronto, 
have  furnished  the  Electrical  News  with  a  combination  desk 
calendar  and  thermometer. 

We  are  indebted  to  the  Canadian  Heine  Safety  Boiler  Com- 
pany, of  Toronto,  the  Stuart  Howland  Company,  electrical 
supplies,  Boston,  and  the  Wateroiis  Engine  Works  Company, 
Brantford,  Ont.,  for  calendars  for  the  current  year. 

The  Pittsburgh  Transfoimer  Company  report  that  a  surprising 
demand  for  pipe  thawing  outfits  is  making  itself  known.  A 
considerable  number  of  electric  light  plants  have  written  that 
they  used  electric  thiwing  for  some  little  time  past,  and  in  every 
case  the  work  has  been  successful.  In  a  lew  instances  there  was 
no  profit  in  the  work  on  account  of  the  fact  that  the  makeshift 
appliances  available  rendered  the  job  slow  and  expensive.  The 
thawing  outfit  made  by  the  Pittsburgh  Transformer  Company  is 
said  to  be  the  simplest,  cheapest  and  most  rapid  working  device 
at  present  on  the  market. 

The  attention  of  young  men  is  directed  to  the  courses  of  instruc- 
tion in  technical  subjects  announced  in  the  advenisement  pages 
of  this  paper  by  the  International  Correspondence  School,  Scran- 
ton,  Pa.  Full  particulars  regarding  any  of  these  courses  will  be 
furnished  free  of  charge  to  any  who  may  write  same  mentioning 
this  journal. 

The  Pittsburgh  Transformer  Company  are  desirous  of  securing 
the  names  of  companies  contemplating  the  transmission  ot  power 
or  who  expect  to  make  extensions  to  an  already  existing 
transmission.  To  those  who  will  write  for  these,  the  com- 
pany will  send  full  data  on  their  line  of  power  transformers 
with  very  complete  illustrations  of  the  same.  The  company  state 
that  their  improved  facilities  enable  them  to  put  out  this  line  at 
prices  which  will  interest  anybody  who  is  in  the  market.  Ex- 
tremely substantial  construction,  graceful  design  and  high  elec- 
trical efficiency  are  claimed  for  these  transformers. 

Edward  E.  Cary,  of  Montclair,  N.  J.,  who  is  well  known  to  the 
electrical  fraternity  of  Canada,  has  been  appointed  lepresentative 


for  the  United  States  and  Canada  for  Joseph  Sankey  &  Sons, 
Limited,  Bilston,  England,  makers  ot  the  "  Lohys "  brand  of 
non-aging  sheets  and  stampings  for  all  kinds  of  electrical 
machines.  In  a  paper  by  Mr.  W.  N.  Mordey,  the  great  English 
transformer  expert  and  builder,  read  before  the  British  Associa- 
tion at  Cambridge  last  year,  he  refers  to  the  product  of  this  firm 
in  the  following  words  :  "The  only  manufacturers  to  take  up  this 
specification  energetically  were  Messrs.  Sankey  &  Sons,  of 
Bilston,  with  whom  an  arrangement  was  made  by  which  the 
price  paid  them  was  increased  or  reduced  as  the  iron  showed 
less  or  more  than  the  standard  loss.  A  few  pounds  of  iron  were 
tested  in  this  way  out  of  each  delivery,  and  the  corresponding 
bonus  or  penalty  ascertained.  The  result  was  that  within  a  year 
large  variations  of  loss  had  ceased,  and  it  soon  became  possible 
to  design  transformers  with  something  like  certainty  as  to  what 
the  magnetizing  losses  would  be.  This  improvement  in  quality 
and  regularity  which  affected  (he  whole  industry  is  mentioned 
here  because  it  is  not  generally  known  how  much  is  due  to  the 
efforts  of  these  manufacturers." 


BOILER  INSURANCE. 

The  value  of  boiler  insurance  is  being  constantly  brought  to 
the  attention  of  steam  users  by  the  liberality  of  the  Boiler  Insur- 
ance Companies.  Not  only  is  the  manufacturer  covered  against 
the  hazard  of  loss  resulting  from  an  explosion  to  his  steam  plant, 
buildings  and  storehouse,  mill  or  factory,  but  the  regular  and 
systematic  inspection  of  his  steam  plant  is  a  service  that,  were 
he  not  'nsured,  would  have  to  be  bought. 

The  Canadian  Casualty  and  Boiler  Insurance  Company  have 
set  a  high  standard  of  boiler  inspections.  The  inspections  of 
this  company  are  regularly  and  periodically  made  by  competent 
inspectors  under  the  direction  of  the  company's  chief  engineer, 
whose  personal  attention,  we  understand,  is  given  to  all  rt-ports 
sent  out  and  each  visit  is  fully  reported.  These  reports  cover 
not  only  the  condition  of  the  boiler,  but  also  recommendations  as 
to  their  efficiency,  including  suggestions  to  prolong  their  life  and 
usefulness.  This  Department  also  furnishes  general  sleam  en- 
gineering advice,  covering  plans  and  specifications  for  boilers, 
engines,  steam  heating  plants  and  electric  lighting  equipment, 
also  the  adjustment  of  engine  valves,  measurement  of  power, 
steam  or  electric,  and  the  valuation  of  machinery  or  any  techni- 
cal information  their  clients  may  require. 

We  are  glad  to  learn  that  ihe  Canadian  Casualty  and  Boiler 
Insurance  Company  hnve  found  a  place  which,  in  the  interest  of 
all  sleam  users,  is  regarded  as  prominent  on  account  ol  the  ser- 
vice ihey  render  through  their  Consulting  Engineers'  Depart- 
ment. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Date. 

I.ight. 

Date. 

Extinguish. 

No.  of 
Hours. 

Feb.  I 

5  40 

Feb.  2 

'2  35 

2 

5  40 

'5 

'2  35 

3 

5  40 

6  15 

12  35 

4 

5  40 

4 

6  '5 

'2  35 

5 

5  50 

5 

6  .5 

12  25 

6 

5  50 

6 

6  '5 

12  25 

7 

5  50 

7 

6  "5 

'2  25 

8 

5  50 

8 

6  .5 

•2  25 

9 

5  50 

9 

6  -5 

'2  25 

10 

10  00 

10 

6  15 

8  '5 

1 1 

10  50 

6  .5 

7  25 

12 

>i  45 

1 2 

6  >5 

6  30 

«4 

0  45 

13 

6  15 

5  >5 

•5 

I  45 

'4 

6  00 

4  '5 

16 

2  40 

15 

6  00 

3  20 

'7 

3  30 

16 

6  00 

2  30 

18 

No  Light 

'7 

6  00 

'9 

18 

No  Light 

20 

6  00 

'9 

2  3" 

21 

6  10 

20 

8  30 

3  35 

22 

6  10 

2 1 

9  45 

4  50 

2.i 

6  10 

22 

I  I  00 

6  00 

24 

6  10 

24 

0  10 

7  05 

25 

6  10 

25 

•  '5 

8  10 

26 

6  20 

26 

2  20 

9  00 

27 

6  20 

27 

3  20 

9  55 

28 

6  20 

28 

4  >5 

10  50 

Mar.  I 

5  'o 

Total  211  50 
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QLISTIONS  AND  ANSWERS 


^.^:^•^KAV.  ki        to  bk  ohskkvku  hv  corrksi'onuknts  : 

I.    All  inquiries  will  be  nnswerfd  in  the  order  received,  unless  special 

circuuislitncc>  warrant  otiiet  action. 
Questions  to  be  answered  iu   any  specified  issue  sliouUl  be  in  our 

hands  by  the  close  of  the  month  prcotiUiiK  piiblioatioii. 
lUiestions  should  be  v.ontiued  to  subjtits  ol  fjcntKil  inltresl  Those 

periaiuiuK  to  the  relutive  value  of  liifleK-nt  ninkcs  of  apparatus, 

or  which  for  intelligent  treatment  sho>iki  be  placed  in  ihe  hands 

of  a  consulting  engineer,  cannot  b:  considered  in  this  department. 
4     To  avoid  tro  ible  and  unnecessary  delay,  corresi>ondents  should  state 

their  questions  clearly,  so  that  there  can  be  no  possible  doubt 

as  to  the  information  required. 

iJi  Es.  No.  I. — (a)  What  is  the  formula  for  gettiiifj 
the  pull  or  tractive  effort  on  a  pair  of  static  vanes,  with 
a  potential  difference  of  from  fifty  to  three  hundred 
volts  ?  (h)  What  amount  of  heat  would  be  required 
to  raise  a  column  of  mercury  one-half  inch  in  diameter 
and  six  inches  long  a  distance  of  one  inch  ? 

.\ns. — Neither  of  the  above  questions  can  be  con- 
sideied  of  "general  interest,"  as  each  applies  to 
theoretical  propositions  which  practically  none  of 
our  readers  will  find  of  value.  In  this  instance,  how- 
ever, we  are  answering  the  queries,  (a)  This  question 
evidently  pertains  to  the  method  of  calculating  the 
pull  between  the  vanes  of  an  absolute  electrometer. 
The  instrument  consists  of  two  parallel  insulated  metal 
plates,  the  bottom  one  being  fixed,  and  the  top  being 
divided  into  three  sections.  Of  these  three  sections, 
which  are  in  electrical  connection,  the  two  outer  ones 
are  stationary,  and  the  centre  one  is  hung  at  the  end 
of  a  balance-beam.  Calling  the  large  stationary  plate 
A,  the  two  outer  upper  plates  BB,  and  the  centre 
upper  plate  b,  we  have  the  equation  :— 
I        720,000  p  d^ 


F  b 

where  F  is  the  downward  pull  on  b  in  dynes,  p  is 
3. 141 59,  d  is  the  distance  apart  of  the  plates 
in  centimeters,  b  is  the  area  in  square  centi- 
meters of  the  movable  plate  b,  and  E  is  the  elec- 
tromotive force  applied  to  the  plates,  (b)  We  presume 
that  in  this  question,  the  amount  of  heat  required  to 
cxptind  the  mercury  is  desired,  and  that  the  column  is 
circular  in  cross-section.  The  coeflRcient  of  cubical 
dilatation  ot  mercury  in  gl.iss  is  .000158  per  degree  C  , 
and  that  of  glass  (linear  dilatation)  is  .0000086.  There- 
fore, we  can  assume  that  ihe  coefficient  of  the  mercury 
alone  is  .00015.  This  holds  good  between  o°C  and 
lOo'C,  and  we  will  therefore  use  this  figure.  For  tem- 
peratures above  100  C  the  coefficient  is  somewhat 
higher,  but  we  have  no  accurate  figures  at  hand.  An 
expansion  of  one  inch  equals  an  increase  in  volume  of 
one-sixth,  and  consequently  the  final  temperature  of 
the  mercury  will  be  iiiTC.  The  specific  heat  of  mer. 
cury  being  .033,  and  the  weight  of  the  column  referred 
to  being  .576  pounds,  to  produce  the  expansion  men- 
tioned would  require  37.95  British  Thermal  Units. 
This,  of  course,  assumes  that  no  heat  would  be  lost  by 
radiation,  and  also  assumes  that  the  mercury  could  be 
raised  to  the  proper  temperature  without  being  vapor- 
ized. We  would  call  your  attention  to  the  fact  that 
mercury  boils  at  662^.  and  while  it  has  been  raised 
tea  temperature  of  goo'^F.  in  thermometers  having  com- 
pressed nitrogen  in  the  tube,  we  conclude  that  it  is 
not  possible  to  devise  any  means  whereby  the  temper- 
ature needed  in  your  question  could  be  reached. 

Qi;c<:.  No,  2. — Do  you  know  of  any  practical  method 


of  locating  a  grounded  armature  coil  in  a  three  phase 
revolving  field  type  generator?  The  ground  is  such 
that  it  is  not  registered  by  the  ground  detector  until  the 
voltage  comes  very  near  to  normal. 

Ans.  — If  you  are  sure  that  the  ground  is  in  the  arma- 
ture, and  not  out  on  the  line,  nor  in  the  cabling  in  the 
power  house,  the  easiest,  quickest,  and  most  satisfac- 
tory way  of  locating  the  fault  is  by  means  of  burning 
it  out.  This  is  assuming  that  you  have  A.C.  of  both 
110  or  220  and  iioo  or  2200  volts.  Disconnect  the 
leads  at  the  machine  running  to  the  switchboard.  Take 
any  small  transformer  and  connect  the  high  voltage  side 
to  the  proper  voltage  in  the  power  house,  and  one  lead 
of  the  low  side  to  the  frame  of  the  grounded  generator, 
and  the  other  lead  to  the  winding.  In  the  low  poten- 
tial side  of  the  transformer  there  should  be  a  double 
pole  switch  and  a  small  fuse.  Close  the  switch,  and 
the  fuse  will  probably  blow,  a  flash  showing  at  the 
point  where  the  armature  winding  is  grounded.  This 
operation  may  be  repeated  until  the  fault  is  definitely 
located,  care  being  taken  not  to  burn  the  insulation 
too  much.  If  the  ground  is  not  indicated  in  this  way, 
connect  the  low  side  of  the  transformer  to  its  proper 
voltage,  wiih  the  switch  and  small  fuse  in  circuit  ;  con- 
nect the  high  side  for  rioo  volts,  and  attach  one  lead 
to  the  frame,  and  the  other  to  the  winding.  If  the 
fault  is  not  then  located,  change  the  connection  to  give 
2200  volts.  If  the  (use  does  not  blow  and  the  fault 
cannot  be  found,  it  is  no  doubt  so  trifling  that  it  can  be 
passed.  We  assume  that  \  ou  wish  to  locate  the  ground 
with  the  idea  of  making  an  immediate  repair.  If  the 
grounded  machine  is  the  only  one  you  have,  the  test 
may  be  tried  with  the  exciter,  taking  care  to  use  a  very 
small  fuse.  If  a  magneto  will  ring  throuj.jh  ihe  ground, 
one  section  of  the  winding  can  be  separated  at  a  time 
and  tried,  and  should  it  show  a  ground,  then  sub- 
divided and  tried  again,  and  so  on  until  the  fault  is 
localized  in  the  particular  coil  in  which  it  exists. 

QuES.  No.  3. — I  would  be  pleased  to  have  your  sug- 
gestion, and  that  of  any  reader  of  the  Electr.cal 
News,  as  to  how  I  can  best  apply  electrical  power  to 
maintain  steam  in  a  sixty  horsepower  return  tubular 
boiler.  The  device  must  be  such  that  it  may  be  rejju- 
lated,  and  in  the  event  ot  it  being  in>ufficicnt,  fuel  m;iy 
be  used  to  assist.  The  boiler  generally  has  little  work 
to  do,  but  at  any  time  may  have  work  equal  to  thirty 
or  forty  horsepower  for  a  short  period.  Aliernating 
current  at  550  volts  is  at  hand,  which  could  be  trans- 
formed to  any  required  voltage.  Economy  of  current 
is  no  consideration. 

Ans.  —  In  a  certain  town  in  the  West,  where  there 
was  unlimited  electrical  power,  and  where  fuel  of  any 
kind  could  be  obtained  only  at  a  prohibitive  price,  an 
electrically  operated  boiler  has  been  used  with  some 
success  for  heating  purposes.  This  boiler  is  about 
fifteen  horsepower  capacity,  and  carries  a  pressure  not 
exceeding  twenty  pounds.  It  is  a  plain  steel  shell, 
having  no  tubes  of  any  kind,  and  inside,  a  vast  num- 
ber of  iron  wire  coils  mounted  on  porcelain  insulators. 
We  have  communicated  with  the  makers  of  this  boiler, 
and  in  their  reply  they  give  no  information  of  any  kind, 
practically  indicating  that  they  do  not  wish  to  under- 
take the  construction  of  a  similar  device.  So  far  as  we 
know,  the  number  of  watts  required  by  the  boiler  was 
very  high,  probably  far  above  your  idea  when  you  say 
"economy  of  current  is  no  consideration."  It  is  satis- 
factory only  for  the  reason  given  above,  namely,  that  it 
furnishes  heat,  where,  were  it  not  for  this  scheme,  no 
heat  could  be  obtained.  In  any  event,  we  do  not  think 
you  could  get  a  proper  working  contrivance  in  which 
the  electric  power  could  be  supplemented  by  either  coal 
or  wood,  for  the  boiler  being  without  tubes,  would 
have  a  very  low  economy  under  these  conditions. 
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THE  INSTALLATION  OF  A  TRANSMISSION 
PLANT*. 

By  a  Road  Engineer. 

The  story  of  an  Early  Power  House,  Some  Rotary  Converter  Kinks 
and  Some  Telephone  Troubles. 

It  was  late  in  the  fall  about  eight  years  ago  when  I 
arrived  at  one  of  the  principal  cities  of  the  West.  An 
electric  transmission  system  was  in  course  of  construc- 
tion with  a  power  house  newly  built  at  the  foothills  of 
the  mountains  some  thirteen  miles  away  and  a  rotary 
converter  sub-station  located  in  the  city  itself.  I  had 
been  detailed  to  superintend  the  installation  of  the 
apparatus  for  the  transmission  system,  which  was  a 
comparatively  new  piece  of  work  in  those  days. 

I  had  been  through  the  old  student  course  at  Pitts- 
burg and  had  gotten  some  little  outside  experience,  just 


Interior  of  Power  Plant,  Showing  the  750  K.  VV. 
Alternator. 


about  enough  to  make  me  a  little  nervous  over  the  out- 
come of  my  trip.  For  no  matter  how  long  you  have 
been  on  the  road,  each  new  job  is  found  to  be  different 
from  the  others  you  have  done.  It  is  often  some 
engineering  feature  not  foreseen  in  the  laying  out  of  the 
plant,  or  some  operating  condition  not  duly  appreci- 
ated, or  again  it  happens  that  the  proper  facilities  for 
doing  the  work  are  not  at  hand.  Indeed  enough 
uncertainties  are  always  present  to  arouse  in  one  the 
liveliest  interest  and  no  man  can  foresee  just  when  he 
will  encounter  some  problem  which  will  test  his  metal 
to  the  uttermost.  And  I  had  a  premonition  that  per- 
haps this  job  was  mine.  I  already  knew  that  there 
were  some  engineering  features  about  this  plant, 
common  enough  now-a-days,  but  unusual  enough  at 
that  time  to  arouse  my  liveliest  anticipation. 

This  particular  plant  was  laid  out  for  three  750  kw. 
generators,  but  only  two  were  to  be  installed.  They 
were  60  cycle  three-bearing  machines  arranged  to  have 
an  impact  water  wheel  mounted  on  the  shaft  just  where 
a  pulley  would  ,be  placed  if  the  machine  were  to  be 
used  with  a  belt  drive.  Two  exciters  were  furnished, 
each  mounted  with  a  water  wheel  similarly  to  the  gen- 
erators. A  switchboard,  two  banks  of  two-phase,  three- 
phase  transformers  for  stepping  up  to  15,000  volts, 
some  high  tension  bayonet  switches  and  type  R  light- 
ning arresters  completed  the  power-house  equipment. 
The  transmission  was  thirteen  miles  and  at  the  receiv- 
ing end  were  two  400-kw.,  550-volt,  i8-pole  rotary 
converters.  These  converters  were  the  largest  that  had 
yet  been  built  for  60  cycles.  Indeed  few  of  any  size 
were  then  in  service.  The  local  company  had  been 
recently  organized  and  was  not  yet  operating.     It  had 

♦From  the  Electric  Club  Journal,  Pittsburg, 


no  electrical  engineers  in  its  employ  and  only  one  em- 
ploye, a  lineman,  had  ever  done  any  electrical  work. 
The  company  was  to  furnish  all  necessary  labor  and  the 
manufacturers  of  the  electrical  apparatus  were  to  lay 
out  the  system  and  superintend  the  installation. 

The  first  generator  had  been  shipped  some  time 
previous  to  my  arrival  and  had  already  been  hauled 
across  country  from  the  railroad  and  was  lying  at  the 
power  house  in  the  mountains,  much  the  worse  for  its 
trip.  The  men  who  had  contracted  to  do  the  hauling 
had  not  a  sufficiently  stout  wagon  to  carry  the  heavy 
generator  weights  and  the  wagon  with  the  armature 
had  broken  down,  ruining  a  considerable  portion  of  the 
bar  winding  and  end  connectors.  The  first  thing  to  be 
done,  therefore,  was  to  determine  what  material  was 
needed  for  repairs  and  write  out  an  order  for  the  local 
company  to  send  to  the  manufacturer.  In  situations 
such  as  this,  where  the  work  is  done  many  miles  from 
any  kind  of  a  shop,  it  is  quite  essential  that  the  road 
man  be  prepared  to  work  with  his  own  hands  as  well  as 
to  superintend,  and  it  he  have  a  well-equipped  tool  chest 
it  facilitates  the  work  very  much.  I  had  use  for  mine 
when  that  winding  came. 

The  location  for  the  switchboard  and  the  station 
wiring  had  been  laid  out  by  the  manufacturing  com- 
pany, but  on  arriving  at  the  plant  I  learned  for  the 
first  time  that  a  separate  building  had  been  provided 
by  the  local  company  for  the  raising  transformers.  It 
was  in  such  a  location  that  the  plans  for  the  switch- 
board and  the  station  wiring  would  have  to  be  changed. 
As  usual,  no  provision  had  been  made  in  the  construc- 
tion of  the  power  house  for  putting  any  wiring  into  it 
at  all.  There  was,  therefore,  no  difficulty  in  changing 
the  proposed  location,  and  I  gave  instructions  to  the 


The  Switchboard. 

local  company  for  the  building  of  a  suitable  wiring  con- 
duit.   This  was  put  in  at  once. 

The  transformer  house  had  been  built  without  any 
provision  for  high  tension  switches  or  lightning  arrest- 
ers. It  was  only  after  considerable  planning  and  a 
sacrifice  of  desirable  head  room  that  I  arranged  to  have 
a  second  floor  built  in  it,  which  permitted  the  installa- 
tion of  the  apparatus.  It  was  a  very  cramped  position, 
but  it  was  absolutely  needed. 

As  the  enp-ineer  was  to  stay  at  the  plant  until  it  was 
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put  ill  operation,  it  was  advisable,  in  order  to  save 
time,  to  assemble  the  water  wheels  and  their  govern- 
ing mechanism.  While  this  did  not  prove  to  be  a 
dirlicult  task,  it  was  an  eye-opener.  I  got  some  ex- 
perience in  handling  machinery  which  was  new  to  me 
and  a  little  out  of  my  line. 

The  rotary  converters,  on  account  of  the  type, 
naturally  required  considerable  attention  and  some  ex- 
perimentation to  get  into  satisfactory  service.  One  of 
the  characteristics  of  these  machines,  which  occasioned 
special  treatment,  was  the  high  commutator  speed, 
which  greatly  increased  the  influence  of  surface  rough- 
ness upon  the  commutator.  The  combination  of  high 
speed  and  roughness  caused  the  brushes  to  vibrate, 
w  hich  resulted  in  rather  poor  contact  between  them 
and  the  commutator.  Of  course  sparking  took  place. 
If  the  commutator  was  neglected,  the  sparking  would 
accentuate  the  roughness  of  the  commutator  and  this 
increased    roughness    would    further    aggravate  the 
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sparking,  so  that  the  sparking  would  increase  at  an 
accelerating  rate  until  the  machine  would  finally  buck. 
This  with  a  uniform  load,  while  all  other  conditions 
were  good.  The  cause  was  not  fully  understood  at  the 
time  and  it  was  thought  to  be  chiefly  in  the  setting  of 
the  brushes.  After  a  short  experlnce  with  this  machine 
it  was  discovered  that  a  smoothness  suflficient  for  slow 
speed  commutation  might  not  be  sufficient  at  a  high 
surface  velocity.  Although  the  commutator  might  feel 
smooth  to  the  finger,  if  the  end  of  a  lead  pencil  was 
pressed  against  the  back  of  the  brush,  a  good  deal  of 
vibration  might  be  felt.  In  overcoming  this  it  was 
found  quite  advantageous  to  support  a  piece  of  a  grind- 
stone on  a  properly  constructed  rest  and  crowd  it 
against  the  commutator,  while  running  with  the  start- 
ing motor.  This  was  persisted  in  until  a  fresh  surface 
was  obtained.  After  following  this  up  with  very  fine 
sand  paper,  a  surface  was  gotten  which  caused  no 
perceptible  vibration  of  the  brushes. 

A  further  aid  to  smooth  running  was  obtained  by 
saturating  the  brushes  with  cylinder  oil.  Two  sets  of 
brushes  were  fitted  to  each  machine  and  while  one  set 


was  in  operation  the  other  was  immersed  in  oil.  After 
receiving  the  above  treatment,  a  machine  would  com- 
mutate  perfectly  for  a  very  considerable  period  of  time. 
After  this  a  few  hours'  work  would  be  required  to  put  it 
in  shape  again. 

When  first  put  into  commission  these  rotary  con- 
verters pumped  quite  badly  and  no  adjustments  of  their 
fields  would  materially  improve  them  in  this  respect. 
After  some  correspondence  with  the  manufacturing 
company  instructions  were  sent  out  to  me  to  bore  out 
the  fields  for  a  larger  air  gap  and  bevel  the  pole  cor- 
ners. The  boring  out  of  the  fields  was  somewhat  of  a 
puzzle  at  first  as  the  machines  were  too  large  to  be 
handled  by  any  machine  shop  in  that  territory.  After  a 
time  a  boring  bar  was  located  that  had  been  used  to 
bore  out  the  cylinder  of  a  medium  sized  Corliss  engine. 
This  bar  was  mounted  in  the  bearings  of  a  rotary  con- 
verter after  having  been  reconstructed  to  bore  a  suffici- 
ently large  diameter.  It  was  belted  to  the  end  of  the 
shaft  of  the  other  rotary  converter  which  was  carrying 
the  railroad  load.  This  belt  was  necessarily  small  and 
ran  at  such  a  low  speed  that  it  would  not  transmit 
power  enough  to  pull  the  cutting  tool  through  more 
than  a  very  fine  cut,  but  by  taking  a  large  number  of 
cuts  the  bore  was  increased  to  the  required  amount. 
While  this  was  being  done  the  manufacturing  company 
sent  out  two  sets  of  copper  dampers  to  be  tried  on  the 
pole  pieces.  One  of  these  sets  consisted  of  sheets  of 
copper  bent  to  the  curvature  of  the  pole  face  and  each 
made  to  completely  cover  one  pole  face.  The  edges  of 
each  sheet  was  bent  up  an  inch  or  so  all  the  way  around 
to  secure  it  to  the  side  of  the  pole  piece. 

As  soon  as  the  above  changes  had  been  made  on  one 
machine  it  was  brought  up  to  speed  by  the  starting 
motor  and  the  field  was  built  up.  Before,  however, 
the  field  attained  full  strength,  the  machine  commenced 
to  make  an  ominous  noise  and  slowdown.  On  investi- 
gation it  was  found  that  the  copper  facings  on  the  poles 
had  bulged  out  against  the  armature  and  were  actual  y 
acting  as  brakes  on  the  armature  core.  The  armature 
being  ot  the  open  slot  type,  its  teeth  caused  the  mag- 
netic flux  in  the  air  gap  to  gather  in  tufts,  and  as  these 
tufts  followed  the  teeth  across  the  pole  faces,  they  gen- 
erated such  excessive  currents  in  the  copper  plates  that 
the  latter  were  discolored  by  heat  and  pulled  out  of 
position  by  the  magnetic  action  of  the  induced  currents. 
This  difficulty  was  so  great  that  these  dampers  could 
not  be  used  at  all.  Their  action  is  now  well  understood 
and  with  partially  closed  slots  they  make  an  effective 
damper.  The  other  set  ot  dampers  was  made  of 
rectangular  bars  of  copper  surrounding  the  pole  pieces 
near  the  tips.  Their  use  and  the  change  in  air  gap  and 
beveling  of  the  pole  corners,  resulted  in  decreasing  the 
pumping  to  an  unobjectionable  amount. 

Before  the  above  difficulties  had  been  overcome,  and, 
in  fact,  immediately  after  the  railroad  had  been  trans- 
ferred from  the  old  steam  plant  to  the  rotary  convert- 
ers, the  local  telephone  company  and  a  considerable 
number  of  its  patrons,  whose  lines  were  placed  directly 
above  the  railway  feeders,  were  much  disturbed  by  a 
hum  in  the  telephone  receivers  whenever  they  were 
raised  from  the  hooks.  In  some  cases  this  hum  could 
be  heard  across  a  large  room,  and  when  the  receiver 
was  placed  to  the  ear  the  noise  was  very  disagreeable. 
A  periodic  variation  of  the  sound  in  synchronism  with 
the  pumping  of  the  rotary  converters  was  its  most 
noticeable  feature.    It  did  not  take  the  telephone  com- 
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pany  lono:  to  locate  the  cause  of  the  disturbance  and 
they  then  proceeded  to  make  things  interesting  for  me, 
among  other  things  hinting  that  steps  would  be  taken 
to  prevent  the  operation  ot  the  sub-station.  This  look- 
ed pretty  serious,  as  the  rotary  converters  were  of  a  new 
type  and  anything  tending  to  bring  discredit  on  them 
would  surely  affect  future  business. 

In  situations  like  this  it  is  of  advantage  to  the  road- 
man if  in  addition  to  being  an  engineer  he  is  something 
of  a  diplomat.  In  this  instance  the  roadman  was  not 
skilled  in  this  direction,  but  he  did  his  best  to  assure 
the  telephone  company  that  his  company,  to  whom  the 
matter  had  been  reported,  would  do  everything  in  its 
power  to  overcome  the  difficulty,  and  that  a  remedy 
would  speedily  be  found,  and  then  he  lay  awake  at 
nights  trying  to  think  of  a  remedy,  but  without  much 
success.  Various  theories  had  been  advanced  by  dif- 
ferent people  to  explain  the  difficulty.  One  was  that 
the  armature  teeth,  which  were  large  and  not  very 
numerous  per  pole,  presented  varying  amounts  of  iron 
to  the  pole  faces,  thereby  causing  slight  fluctuations  in 
the  total  magnetic  flux,  with  corresponding  pulsations 
in  the  e.m.f.  and  current.  The  vibration  of  the  brushes 
was  also  thought  to  be  a  cause  of  the  trouble,  the 
vibration  making  the  contact  resistance  a  variable  one 
with  corresponding  variations  in  the  current.  The 
smoothing  of  the  commutator  and  the  lubrication  of 
the  brushes  described  above  would  have  reduced  the 
effect  of  this  cause  and  the  increase  in  the  air  gap 
would  have  reduced  any  effect  caused  by  the  armature 
teeth.  It  was  never  determined  how  much,  if  any,  of 
the  trouble  came  from  either  of  these  causes,  because 
the  complaints  from  the  telephone  company  suddenly 
stopped  and  no  further  investigation  was  made.  The 
telephone  company  had  found  that  the  trouble  existed 
mostly  on  circuits  using  a  ground  or  common  return 
and  was  negligible  on  an  all-metallic  circuit  properly 
transposed.  They  evidently  decided  that  the  most 
satisfactory  solution  of  the  problem  was  the  reconstruc- 
tion of  their  circuits. 

The  transmission  company  had  a  few  telephone 
troubles  of  its  own.  Its  circuit  from  the  power  house 
to  the  sub-station  was  placed  on  the  same  poles  as  the 
transmission  circuits  and  it  consisted  of  two  insulated 
wires  under  one  covering.  In  addition  to  the  braid 
common  to  the  two,  one  wire  had  a  braid  covering  and 
the  other  a  rubber  covering.  I  never  learned  just  what 
reasons  prevailed  in  the  adoption  of  this  style  of  con- 
struction. It  was  installed  when  I  arrived  and  I  was 
called  on  to  operate  it  for  a  time.  The  main  difficulty 
came  in  getting  a  suflicient  amount  of  current  through 
the  circuit.  The  talk  was  very  weak  at  all  times. 
Another  and  very  unique  kind  of  trouble  was  caused  as 
follows.  In  the  country  districts  hunters  were  often 
out  after  small  birds  about  the  size  of  meadow  larks. 
These  birds  trequently  lit  on  the  telephone  circuit,  and 
when  the  charge  of  bird-shot  came,  one  or  more  of  the 
shot  would  frequently  wedge  between  the  twisted  tele- 
phone wires  and  short  circuit  them.  As  the  wires  were 
seldom  cut  in  two  and  the  insulation  was  but  little 
frayed  these  faults  were  quite  difficult  for  the  patrol- 
man to  locate.  These  short  circuits  prevented  the  bells 
from  ringing,  but  did  not  prevent  the  transmission  of 
speech  over  the  circuit,  so  the  operatives  at  every 
recurrence  of  this  trouble  would  simply  go  to  the 
phones  at  pre-arranged  times,  lift  off  the  receivers,  and 
commence  talking.    This  circuit  was  soon  reconstruct- 


ed with  separated  wires  and  this  trouble  ended  too. 

Some  months  later  I  was  made  superintendent  of  the 
power  company  and  had  ample  opportunity  to  determine 
the  expediency  of  various  things  I  had  done  in  getting 
the  plant  in  operation. 


STEAM  BOILER  FEED  PUMP. 

On  ihis  page  we  give  an  ilkiitralion  of  a  steam  boiler  feed 
pump  made  by  the  Goldie  &  McCulloch  Company,  Limited,  of 
Gait,  Ont.  The  illustration  gives  a  good  general  view  of  the 
proportions  and  construction,  but  the  following  description  will 
be  of  interest  to  users  of  steam  power.  The  base  of  the  pump  is 
cast  hollow,  forming  a  suction  chamber  to  which  the  suction  pipe 
may  be  attached  on  either  side.  The  steam  and  water  cylinders 
are  both  attached  to  this  base  and  both  overhang.  This  ar- 
rangement permits  the  cylinders  to  be  removed  for  inspection  or 
for  repairs.    The  water  cylinder  lining,  valves  and  seats,  rod 


box,  glands,  nuts,  etc.,  are  brass.  The  piston  rods  are  Tobin 
bronze  or  Muntz  metal.  These  metals  will  neither  tarnish  nor 
corrode.  All  the  regular  lines  of  pumps  have  these  in  and  do 
not  cost  extra.  The  pump  cylinders  are  provided  with  a  remov- 
able brass  lining  that  can  easily  be  taken  out  for  reboring  or 
exchange. 

The  pump  is  self  contained,  thus  obviating  the  necessity  for  a 
large  and  expensive  foundation.  After  the  pumps  are  tested  at 
the  works  they  are  properly  packed  and  shipped  ready  to  con- 
nect at  once  as  soon  as  they  arrive  at  their  destination. 


The  prospectus  of  the  Chilliwack  Power  &  Light  Company,  of 
Chilliwack,  B.C.,  fui nishes  some  particulars  regarding  the  pro- 
posed plans  of  that  company.  The  president  is  Aid.  Thomas 
Stout,  and  the  secretary-treasurer  Charles  M.  Oliver,  both  of 
Rossland.  Mr.  J.  Burtt  Morgan,  of  Chilliwack,  is  general 
manager.  ^lessrs.  Hernion  &  Burwell,  of  \'ancouver,  are  the 
general  engineers,  with  whom  is  associated  Mr.  Wynn  Meredith, 
of  Vancouver  and  San  Francisco,  as  consulting  engineers.  The 
authorized  capital  is  $500,000.  It  is  proposed  to  harness  certain 
waters  power  on  the  Chilliwack  river  for  the  generation  of  elec- 
trical energy  for  domestic  and  industrial  purposes  and  for  the 
operation  of  an  electric  railway  between  Chilliwack  and  New 
Westminster.  A  diversion  of  a  portion  of  that  river  will  be  made 
at  d  point  about  seven  miles  above  the  Vedder  Crossing  and  the 
water  conveyed  by  a  flume  around  the  foot  of  the  mountain  for  a 
distance  of  about  1 '4  miles.  This  will  give  a  head  of  about  100 
feet.  At  this  point  a  power-house  will  be  constructed  in  which 
two  units  of  1 ,000  h. p.  each  will  be  installed.  The  approximate 
cost  of  the  dam,  llume,  power  plant  and  transmission  lines  for 
the  distribution  of  power  throughout  the  municipality  will  be  in 
the  neighborhood  of  $125,000.  Twenty-five  year  franchises 
have  been  obtained  from  the  municipality  of  Chilliwack  for 
lighting,  power,  telegraph  and  telephone  purposes,  and  for  the 
laying  of  tracks  for  tram-lines.  The  electric  railway  between 
Chilliwack  and  New  W'estmirister  will  be  about  60  miles  long, 
and  the  engineers  estimate  that  it  can  be  built  and  equipped  for 
$750,000.  I'tanchises  from  all  the  municipalities  through  which 
the  railwiy  is  to  pass  have  not  yet  been  obtained  and  iho  work 
of  construction  will  not  be  commenced  until  next  spring. 
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BOILER  INSPECTION  IN  BRITISH  COLUMBIA. 

The  sy!.uvii  of  inspix-tinjj  stOHin  boilors  wliicli  is  in  vogue  in 
British  Columbia  lias  boon  tound  to  be  quite  efTective,  and  a 
steady  decrease  in  the  number  of  accidents  is  announced.  Mr. 
John  Peck,  Chiet  Inspector  of  Boilers,  gives  in  his  last  report  the 
following  particulars  of  the  work  : 

I  am  pleased  to  be  able  to  report  that  the  work  in  all  the  dis- 
tricts has  again  run  very  smoothly  ;  in  fact,  there  is  little  reason 
why  it  should  not,  as  almost  all  the  plants  are  now  in  good  or- 
der, and  any  work  that  had  to  be  done  to  meet  the  requirements 
of  the  Act,  in  most  cases  had  been  done  previously  ;  wiih  the 
exception,  of  course,  of  those  plants  on  which  first  inspections 
were  made  this  year. 

Last  year  I  reported  that  we  had  made  860  complete  inspec- 
tions, leaving  S39  boilers  on  which  no  inspection  had  been  made. 
This  year  we  have  made  S90  complete  inspections  ;  364  boilers 
have  been  inspected  for  the  first  time,  199  of  these  being  new 
boilers.  During  the  year  14  boilers  have  been  taken  out  of  ser- 
vice, leaving  1,489  boilers  on  our  report  books.  In  addition  to 
these,  we  have  located  334  boilers  that  have  not  yet  been  in- 
spected at  any  time,  making  a  total  of  1,823  boilers,  leaving  at 
the  end  of  December  933  boilers  on  which  no  inspection  was 
made,  showing  that  the  present  staff  are  only  able  to  do  about 
one-half  the  work  of  the  Province. 

With  respect  to  the  summary  of  total  work  done,  I  may  say 
that  the  testing  of  the  boiler  plates  has  resulted  in  nearly  10%  of 
these  being  rejected,  which  is  about  the  same  as  last  year's 
figures.  The  new  boilers  installed  are  almost  double  the  amount 
of  the  previous  year,  and  the  number  built  within  the  Province 
also  doubled.  The  repairs  list  shows  a  decided  improvement, 
being  only  about  one-fifth  of  the  previous  year's  account.  The 
defects  observed,  together  with  those  marked  "  dangerous," 
show  a  very  material  reduction. 

Comparison  and  examination  of  the  summary  of  total  defects 
of  the  two  years  indicate  that  the  engineers  are  more  careful  and 
are  paying  more  attention  to  their  plants,  thus  keeping  them  in 
better  shape,  so  far  as  their  part  of  the  work  is  concerned. 
Summary  of  Total  Work  Done  in  1903. 

No.  of  drawings  and  sp  -cificalions  calculated  tor  new 

boilers   223 

"     boiler  plates  inspected   87 

boi'er  plates  rejected   8 

"     boilers  built  under  inspection  in  British  Colum- 
bia   107 

"     boilers  built  under  inspection  in  Easiern  Canada  32 
"     boilers  buil'i  in  Eastern  Canada  not  under  in- 
spection   51 

"     new  boilers  inspected  built  in  the  United  States  26 

"     new  boilers  inspected  built  in  Briiish  Columbia  34 

"     new  boilers  inspected  (total)   199 

"     boilers  imported  fro-n  Eastern  Canada  (second- 
hand)  4 

"     boilers  imported  from  United  States  (second- 
hand)  12 

"     boilers  unclassified   71 

"     first  inspections   264 

"     mspeciions,  external  and  internal   753 

"     internal  inspections  only   3 

"     external  inspections  only   27 

"     special  inspections  aft»r  repairs   50 

"     visits  in  addition  to  inspeciiuns   600 

boilers  subjected  to  hydroslai ic  test   812 

"     boilers  on  whicn  pressure  was  reduced   42 

"     boilers  unsafe  without  extensive  repairs   8 

"     boilers  repaired  under  Inspector's  directions.  .  60 

•'     boilers  considered  unfit  for  further  use   2 

"     accidents  to  engines  and  boilers   20 

"     accidents  resulting  in  personal  injury  (not  fatal)  4 

"     investigations   .S 

"     inspections  completed   890 

Total  horse-power  of  boilers  inspected   42,223 

Number  of  defects  observed  as  per  summary   i>S'4 

Number  of  defects  considered  dangerous   89 

Inspection  fees  earned   $7,729.39 

Inspection  fees  collected   $7,407.61 

Miles  travelled  by  the  Inspectors   25,764 

Letters  inward   3.682 

Letters  outward   6,424 

Telegrams  inward   79 

Telegrams  outward   73 

Boilers  taken  out  of  service   14 


Summary  of  Defects  Observed. 
Nature  of  Defects.  Number.  Dangerous. 

Boilers  with  safety  valves  inoperative.  ....  . 

"      with  safety  valves  overloaded  

"      with  safety  valves  defective  in  con- 
struction  

"      without  pressure  gauges  

Pressure  gauges  inoperative.  .  

"  "  defective  

Cases  of  insufficient  staying  or  bracing  

"      defective  stays  

"      broken  rivets  

"      defective  riveting  

"      broken  stays  or  braces  

"      loose  stays  or  braces  

Boilers  damaged  by  low  water  

Defective  settings  

Boilers  with  fractured  plates  

"       laminated  plates  

"       burned  plates  

"       blistered  plates  

Cases  of  sediment  on  fire  sheets..  

"    internal  corrosion    

"    scale  or  incrustation  

"    internal  grooving    

"    external  corrosion  

"    defective  tubes  

"    defective  feed  water  arrangement  . 

"    broken  feed  valves  

Serious  leakage  around  tube  ends  

Serious  leakage  in  rivet  joints  

Defective  blow-off  pipes  or  cocks  

Defective  water-gauges  

Broken  blow-off  pipes  or  cocks  

Water  columns  without  blow-outs  

Cases  of  broken  test  cocks  

Connections  to  water  columns  without  valves 

Neutral  sheets  not  stayed  

Neutral  sheets  improperly  stayed  

Furnaces  out  of  shape  

Boilers  without  fusible  plugs  

Boilers  low  at  front  end  

Cases  of  serious  leakage  of  fittings  

Number  of  hand-holes,  doors  having  bolts 

and  dogs  burned  off  

Defects  in  engines    

Boilers  without  hand-holes  

Boilers  without  stop-valves  

Cases  of  defective  steam  pipes  

Unclassified  defects  


Total . 


2 

2 

3 

44 

4 

6 

2 

7 

2 

121 

3 

26 

5 

3' 

I 

65 

° 

16 

0 

65 

5 

4 

21 

' 

12 

3 

4 

2 

29 

8 

0 

00 

5 

30 

0 

107 

7 

18 

0 

45 

1 

45 

3 

75 

2 

0 

24 

1 

54 

0 

56 

12 

^0 

8 

21 

2 

44 

0 

72 

4° 

6 

0 

0 

0 

102 

0 

28 

0 

23 

0 

16 

0 

5 

0 

7 

0 

15 

6 

0 

107 

10 

1. 514 

89 

OIL  AS  FUEL. 

The  Pacific  Coast  Steamship  Company,  which  has  lately  been 
experimenting  with  crude  petroleum  as  fuel  for  its  steamers,  has 
decided  that  oil  cannot  displace  coal  on  its  vessels.  The  experi- 
ments of  the  company  were  made  on  the  steamer  Coos  Bay,  on 
Puget  Sound.  Some  time  ago  oil-burning  apparatus  was  in- 
stalled on  the  Coos  Bay,  and  it  was  given  a  very  fair  test,  with 
the  result  that  the  company  has  decided  to  revert  to  the  use  of 
coal. 

The  specific  reasons  for  the  decision  against  oil  are  not  given 
by  the  company.  It  is,  however,  stated  that  in  addition  to  the 
dislike  of  the  engineering  department  for  oil  the  passenger  traf- 
fic officials  have  made  complaint  that  many  people  refuse  to  trav- 
el by  steamers  burning  oil  as  fuel,  the  travelling  public  being  to 
a  certain  extent  afraid  to  patronize  vessels  carrying  oil  tanks. 
While  the  popular  belief  that  danger  lies  in  the  carrying  of  bulk 
oil  may  have  been  a  factor  in  determining  the  decision  of  the 
Pacific  Coast  Steamship  Company  regarding  oil,  it  could  scarce- 
ly have  been  the  principal  cause  of  its  rejection. 


Mr.  T.  L.  Roberts,  fuel  and  locomotive  inspector  for  the  CP. 
R.  western  lines,  has  gone  to  New  York  to  continue  a  series  of 
experiments  which  the  company  is  making  with  theCanmore  and 
Bankhead  coal.  The  results  of  the  experiments  made  to  date 
have  not  been  announced,  but  it  is  learned  unofficially  tha  tihey 
have  been  most  satisfactory  and  go  to  confirm  the  belief  that  the 
deposits  of  those  districts  are  among  the  most  valuable  on  the 
continent  for  steam  purposes.  .Another  valuable  point  is  the 
ease  with  which  the  veins  may  be  worked  and  accessibility  of 
the  mines  from  the  railway. 
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SPARKS. 

The  Manitoba  Water  Power  Electrical  Company,  of  Winnipeg, 
have  made  application  for  permission  to  increase  their  capital 
stock. 

The  Pocock  Power  Company  have  submitted  a  proposition  to 
supply  electric  light  and  power  to  Dominion  City,  Man.,  from  a 
plant  to  be  installed  on  the  Roseau  River. 

Application  will  be  made  at  the  present  session  of  the  Manitoba 
Legislature  for  the  incorporation  of  the  Central  Canada  Railroad 
&  Power  Company,  for  the  purpose  of  building  an  electric  rail- 
way to  the  Winnipeg  river  and  developing  power  on  said  river. 

Messrs.  M.  P.  Davis  &  Company  are  announced  to  have 
thrown  up  their  contract  on  the  wheel  pit  and  tunnel  of  the  To- 
ronto and  Niagara  Power  Company  as  a  losing  venture.  Mr.  A. 
C.  Douglass  will  complete  the  work. 


At  the  regular  meeting  of  the  Stationary  Engineers'  Associa- 
tion, held  at  Victoria,  B.C.,  on  December  15th,  the  fourth  of  a 
series  ot  papers  now  being  given  by  the  members  was  read  by 
Mr.  F.  C.  Winterburn,  his  subject  being  "  Injectors."  The 
paper  was  illustrated  by  diagrams. 

The  Montreal  Street  Railway  Company  have  arranged  for  the 
expenditure  of  $500,000  during  this  year  in  securing  and  distri- 
buting additional  power  and  making  improvements  over  the  sys- 
tem. It  is  proposed  to  build  three  sub-stations  at  different  ter- 
minals of  the  system,  each  to  provide  1,000  horse  power,  thus 
enabling  the  company  to  put  any  number  of  cars  on  all  parts  cf 
the  system  any  time. during  the  day.  The  sub-stations  in  the 
west  and  north  ends  of  the  cily  will  be  supplied  by  direct  lines 
from  the  Shawinigan  power  station  at  Hochelaga.  The  third 
statir^n  will  adjoin  the  large  central  station,  which  will  then  be 
used  only  for  the  lines  In  the  centre  of  the  city. 


the:  GRELATE.ST 


responsibility  resting  upon  our  manu- 
fdcturers  and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  la'gest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
of   their    Steam  Plants. 


TheCanadian  Casualty 


<S  Boiler  Insurance  Co. 


22  Adelaide  Street  E..  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE   MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


Alternator  wanted,  second-hand,  single  phase 
60  k.  w.,  1100  or  2200  volts,  60  pe~iod,  compound 
wound,  with  exciter  and  switchboard  complete 
if  possible.  Address,  The  M.  F.  BeaCH  Co., 
Iv  MIXED,  Winchester,  Ont. 


Wanted  to  purchase  Second-hand  Portable  In- 
struments of  all  kinds,  slate  raajte,  capacity  and 
condition.  Electric  Maintenance  and 
SCPI'LY  Co.,  (S.  W  Smith)  Room  18.  Liverpool, 
London  and  Globe  BIdg.,  112  St.  James  Street, 
Montreal,  P.  Q. 


FOR  SALE 


Four  30  K.  W.  60  cycle  Transformers,  oil 
filled,  self  cooled,  2080  volts,  two  phase  primary 
600  volts,  three-phase  secondary.  First  -  class 
condition.  Immediate  shipment.  Apply  In- 
ternational Portland  Cement  Company, 
Ottawa,  Ont. 


For  Sale 


A  Second  Hand  Direct  Coupled 
Generating  Set,  30  Amperes,  no 
Volts.    Vertical  Engine. 

Apparatus  in  good  order. 

SLADE  ELECTRIC  CO., 

121  John  Street, 

Quebec,  Can. 


ZINC  &  ANALGUNED 

V  FOR 


William  St..TORONTO.  Telephone  Main  ]729 


TELEPHONES 


We  manufjcture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S, 


A  Millstone  About 
The  Neck 


Lack  of  special  training  is  the 
"millstone  about  the  neck"  of  most 
men  and  women  in  poor  paying 
positions.  It  holds  them  back  while 
others  go  ahead.  It  handicaps 
them  everywhere.  The  Interna- 
tional Correspondence  Schools' 
system  of  training  by  mail  will 
enable  you  to  throw  off  the  bur- 
den. By  this  means  you  can  rise 
to  one  of  the  higher  positions  in 
your  present  trade  or  profession. 
You  can  qualify  for  a  more 
congenial  occupation  and  better 
salary.  We  have  helped  thousands 
of  ambitious  people  to  advance  in 
salary  and  position.  We  can  help 
you.  Decide  today  to  better  your 
condition. 


International  Correspondence  Schools 
Box  1005,  Scranlon,  Pa. 

Please  seiul  me  .T  free  copy  of  "looi  Stories  of  Siu 


Eloo 


I  Engir 


Chemist 
Stieel-Mctnl  Ora 
Sanitary  Engine 
Eiootrlolnn 
Stationary  EnQlr 
Marino  Englneoi 
Civ"  Ennin.er 


St.  &  No. 
City  
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SHORT-CIRCUITS. 

.Mr.  J.  A.  Follan>.bee,  of  .Newcastle,  X.  B.,  is  installing' a  new 
switchboard  in  the  telephone  exchange  at  Campbellton. 

.Accordinp  to  the  plans  now  under  consideration,  the  Bell 
Telephone  Company  will  construct  about  200  lines  of  new  line  in 
the  Northwest  this  year. 

The  Bell  Telephone  Company  are  said  to  be  considering'  the 
erect-on  of  a  new  building  and  the  installation  ot  the  central 
energy  system  at  Brantford,  Out. 

Mr.  .\.  W.  Gibson,  manager  of  the  Bell  Telephone  Company 
at  St.  Johns,  Que.,  has  been  appointed  superintendent  of  the 
Sherbrooke  district,  with  headquarters  at  Sherbrooke. 

The  Canadian  Pacific  Telegraphs  have  recently  completed  a 
new  building  for  their  accommodation  on  St.  Peter  street,  Quebec. 
The  offices  are  well  appointed  and  fitted  up  with  every  modern 
convenience. 

The  New  Brunswick  Telephone  Company  contemplate  erect- 
ing a  brick  building  with  brown  stone  front  at  Fredericton,  N.B., 
diiring  the  coming  summer.  The  central  energy  system  may  also 
be  installed. 

The  Dominion  Government  had  in  operation  at  the  close  of 
u)03  6,241  miles  of  land  telegraphs  and  sea  cables,  and  it  is  esti- 
mated that  the  present  mileage  is  6,584,  with  299  offices.  The 
whole  of  these  lines  have  been  constructed  by  the  Public  Works 
Department. 

The  International  Telephone  Company,  of  Rainy  River,  0nt., 
have  elected  the  following  officers  :— President,  D.  Robertson, 
Rainy  River  ;  vice-president,  E.  J.  Boucher,  Stratton  ;  directors, 
Percy  Roberts  and  J.  A.  Mathieu,  Rainy  River  ;  and  H.  J.  F. 
S  ssons.  Fort  Frances. 

Mr.  W.  R.  Griflfiih,  who  has  been  employed  by  the  Bell  Tele- 
phone Company  in  Winnipeg  for  eleven  years,  has  been  trans- 


ferred to  Calgary.  Before  leaving  Winnipeg  he  was  presented 
with  a  solid  silver  tea  service,  the  address  and  presentation  being 
made  by  Mr.  Buckwell. 

Mr.  I..  S.  Humes,  of  St.  Paul,  Minn.,  has  been  appointed  gen- 
eral superintendent  of  the  Great  Northwestern  Telegraph  Com- 
pany, with  headquarters  at  Toronto,  and  under  the  direction  of 
the  general  manager,  Mr.  I.  McMichael.  Mr.  Humes  is  a  native 
of  Illinois,  having  been  born  at  Greysville  on  April  4th,  1859.  He 
was  associated  with  the  Western  Union  Telegraph  Company  at 
Minneapolis  when  Mr.  McMichael  was  general  superintendent  of 
the  system. 

The  Independent  Telephone  Company  of  Canada  have  made 
application  to  the  Manitoba  Government  for  incorporation,  the 
promoters  being  residents  of  Minneapolis  and  the  Stale  of  Iowa. 
It  is  proposed  to  establish  m  Winnipeg  and  in  towns  throughout 
the  Province  the  dial  system  of  telephones.  The  capital  stock  is 
fixed  at  $10,000,000  and  it  is  estimated  that  it  will  cost  $2,000,- 
000  to  install  a  system  in  Winnipeg.  Dr.  Mclnnes,  of  Brandon, 
is  fathering  the  bill  in  the  Legislature. 

The  Richibucto-Rexton  Telephone  Company,  Limited,  has  been 
incorporated,  with  head  office  at  Richibucto,  N.  B.  The  capital 
stock  is  $20,000  and  there  are  thirty-one  names  on  the  charter  of 
incorporation.  It  is  proposed  to  acquire  the  telephone  system 
of  the  Kent  Electric  Company,  Limited,  in  the  county  of  Kent, 
N.  B.,  and  that  of  the  Kent  Telephone  Lines  Company,  Limited, 
in  the  counties  of  Kent  and  Northumberland,  also  to  construct 
systems  in  different  parts  of  New  Brunswick. 

By  a  majority  vote  of  598,  Edmonton,  N.  W.  T.,  has  declared 
in  favor  of  raising  $27,000  for  the  purchase  of  the  Edmonton 
District  Telephone  System  and  the  improvement  of  the  service. 
The  system  extends  to  Strathcona,  25  miles  to  Fort  Saskatche- 
wan, 20  miles  to  Morinville,  40  miles  to  Leduc  on  the  south,  and 
to  Stone)'  Plain  Centre  on  the  west.  There  are  four  exchanges, 
Edmonton,  Strathcona,  Fort  Saskatchewan  and  Prmce  Albert, 
with  390  subscribers.  To  serve  these  there  are  strung  150  miles 
of  wire,  with  eight  switchboards  having  a  capacity  for  425  tele- 
phones. Besides  this  main  system,  there  are  operated  by  the 
company  branch  lines  running  to  Leduc,  St.  Albert  and  other 
points. 


Now  Ready.  Price  12/6.  Post  Free. 

Tti6  Imperial  Directory  ot 

EieoiriG  yoniiiiQ  &  tieciric  Traciion  worKs,  1905. 

Edited  »nd  compiled  by  C.  S.  Vesey  Browrv,  M.  Inst.  C.  E.,  M.  I,  E.  E. 

The  Directory  contains  a  list  of  the  works,  established  under  statutory  powers,  in  Great 
Britain  and  Ireland,  India  and  the  British  Colonies,  for  the  supply  of  Electric  Light- 


ing, 


Power  and  Traction. 

The  statistics  given  for  each  town  are  divided  into  3  parts  : — 

(a)  Names  and  addresses  of  all  the  Directors,  Members  of  Municipal  Committees 
and  the  principal  Officers  connected  with  each  works,  together  with  their  postal  and 
telegraphic  addresses. 

(b)  Technical  description  of  each  works,  showing  the  "system  of  supply,"  detailed  list  of 
the  machinery,  storage  cells,  cables,  meters,  etc.,  with  which  the  works  are  equip- 
ped, giving  the  makers'  names  in  each  case,  also  the  prices  charged  for  Light, 
Power  and  Traction. 

(c)  The  financial  results  for  the  last  completed  year  of  working,  sh  )wing  capital  ex- 
pended, revenue  and  costs  of  generation,  etc.,  are  given  in  detail. 

This  is  the  busy  man's  book,  it  is  Indfspensabe  to  all  interested  in  the  Electrical  Industry. 

If  you  are  interested  in  E'ectrial  Works  of  any  description,  either  as  a  Director,  Town  Councillor  or  Official  connected 
with  the  running  of  an  Electric  Lighting  or  Traction  Works,  then  this  is  the  book  that  will  give  you  the  information  as  to  how  your 
works  compare  with  your  friends'  works  elsewhere. 

If  you  are  interested  in  Electrical  Works,  as  a  Supplier  of  machinery,  or  stores,  to  Electrical  Generating  Stations,  or 
Tramways,  then  this  is  the  book  which  will  tell  you  who  is  the  right  man  to  write  to  on  the  particular  subject  you  are  trying  to 
sell.  You  will  not  get  any  letters  returned  marked  "Not  known  at  this  address''  if  you  follow  the  "directions  given  in  this  book." 

If  you  are  interested  in  the  equipment  of  new  and  up-to-date  Electrical  Works  for  either  Lighting  or  Power,  you  will 
get  the  latest  and  most  reliable  information  as  to  what  is  being  done  all  over  the  British  Empire. 

The  matter  in  the  book  is  split  up  into  sections  of  the  most  complete  character  for  easy  reference,  and  it  is  without  exception 
the  most  complete  and  up-to-date  compilation  of  Electric  Lighting,  Power  and  Traciion  Works  published  in  the  world. 

Copies  may  be  ordered  through  this  paper,  or  of  the  Publishers, 

Hazell,  Watson  &  Viney,  Ld.,  52,  Long  Acre,  London,  Eng. 
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ESTABLISHED  1849. 

BRADSTREEX'S 

Capital  and  Surlpus,  $1,500,000. 
Offi" 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City, U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
".redit.  Its  business  may  be  defined  as  of  the  meichants, 
y  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
ipared.and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
»re  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressng  the  company  01 
any  of  its  ofiBces.    Corresponden  invited. 

THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada.  Torcnto 


NATIONAL  ELECTRIC 
CODE  STANDARD 


SHAWMUT" 
ENCLOSED  FUSES 


Now   Reatdy   for  Delvery 

Write  to-day  for  Hulletin  28. 

Chase  -  SKaLwmut  CompaLiiy, 

NEWBURYPORT.  MASS. 


Liuie  Giani, 
D0UDI6  TurDlne 

HORIZO.VTAL   AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  Hume  case. 

Complete  stock  of  turbines  on  hnnd  to 
insure  prompt  shipment. 

Machine  dressed  g;earing  a  specialty. 

Turbine  catalogue  or  gear  list  mailea 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenor.  Ont. 


SADLER  HAWORTH 


TANNERS  ANT 
MANUFACTURERS  OF 


Oak  Leather  Belting 

Try  our  "CROWN  BR\ND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Oor.  William  and  Seigneurs  Streets,  MONTREAL. 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO 


BONNYBRIDGE,  SCOTLAND. 


Ca>.ble£rams  :  Glenyards,  Bonnybridge. 


Codes  used,  A. B.C.  and  Glervyards 


Manuf^icturers  of  all  kinds  of  Fire  Clay  Goods.  GaLfiister  and  Silica  Goods,  for 
Iron  and  Steel  Works  and  Gas  Works,  inclviding  Boiler  Sea^ting  Blocks 
and  Covers  of  atll  sizes.    Grovind  Fire  Clay,  Ganister  and  Silica^  I,7p"cki^«^ 
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SPARKS. 

A  public  meeting  will  be  held  at  St.  Andrews,  N.  Iv,  on  Janu- 
ary it>th,  to  consider  the  question  ot  installinji  an  cli'cliic  light 
plant. 

It  is  prc>hable  that  the  new  council  of  Port  Arlluir,  On<.,  will 
consider  the  inslallalion  ot"  another  power  plant  on  the  Current 
Kiver. 

A  combination  of  the  electrical  iiiterests  of  Ottaw  a  has  been 
spoken  of  in  the  daily  press,  the  supposed  capital  being  given  as 
$10,000,000. 

The  Canadian  General  Electric  Company  have  been  given  the 
contract  to  install  a  turbine  power  plant  for  the  Canada  Car 
Company,  of  Montreal. 

Mr.  K.  \V.  Farley,  city  engineer  of  Hull,  Oue.,  has  been  in- 
structed by  the  City  Council  to  prepare  estimates  of  the  cost  of 
installing  an  electric  plant. 

The  City  Council  of  Fredericton,  N.  B.,  have  not  yet  reached 
a  decision  regardmg  the  installation  of  an  electric  plant  for  light- 
ing the  municipal  buildings. 

Incorporation  has  been  granted  to  the  L'niversal  Spring  Motor 
Company,  Limited,  of  Toronto,  with  a  capital  of  $250,000.  It 
is  proposed  to  manufacture  electrical  motors  and  ottier  power 
appliances.    The  directors  are  Messrs.  George  H.  Campbell,  of 


Toronto  ;  W.  J.  Johnson,  of  Springfield,  Ohio  ;  Simon  Metcalfe, 
of  Gait ,  and  others. 

The  Jones  &  Moore  Electric  Company,  of  Toronto,  are  install- 
ing two  500-litjht  dynamos,  direct  connected  to  Robb-Armstrong 
engines,  in  the  deparloiental  store  of  the  W.  A.  Murray  Company, 
Toronto.  They  have  also  installed  a  new  generator  for  the 
I'age-Hersey  Iron  &  Tube  Company,  of  Guelph,  Ont. 

At  a  recent  meeting  of  the  directors  of  the  Otonabee  Power 
Compan}',  of  Peterboro,  Mr.  R.  R.  Hall  was  elected  vice-presi- 
dent in  the  place  of  W.  A.  Stratton,  deceased.  A  dividend  of 
per  cent,  for  the  last  six  months  was  declared  on  the  preferred 
stock,  making  a  dividend  of  7  percent,  for  the  past  year. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  chatter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


fliiierlGan  Circular 

Loom  Goiiipanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIC.INAI- and  only  GENUlt^E  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.    No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.    For  price  lists,  discounts 


and  full  information,  address 


Montreal  Electric  CompoLny, 


554  St.  Jsimes 
Street, 


Montreal 


Miient  made. 


Large  stock  of  all  sizes  always  on  hand. 


WESTON  mmi  INSlMi  GO. 


TENDERS  WANTED 


CANADMN  CCifCTRAtT  REGORDi 

TORONTO;       -  5 


Weston  Portable  Galvano- 
meter—for Bridge  Work. 


Wauerly  Park,  NEWARK,  N.J.,  US. A. 
New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS  ' 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS- 

recognized  as  THE  STANDARD  the  world  over 


Our  STATION  AMMETERS  and  VOLTMETERS 
of  extreme  accuracy  and  lowest  consumption  of  en-tgy. 


:  unsurpassed  in  point 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similiar  conditions. 

Efficiency  is  over  80%. 


The  Wm.  Hamilton  Manufacturing  Co.,  Limited. 

BraLficK  Office :  Vscncouver.  B.  C.  -         -  Peterborovigh.  Ont. 
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CHARLES  BKANDEIS 


COXSULTIXCx  EN'GIXKER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  l,ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Klec- 
tiic  Equipment  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis- Montreal. 

W.  U.  Code,  Univ-Edition. 
6J-63  Guardian  Building  IMOXTRE.AL 


K.  L  AITKEN 

£lectricaLl  Engineer 

SUPERVISING  and  CONSDLTING 

I64  Bay  Street      -      TORONTO,  ONT. 

Long  Distance  Phone  Main  2268 


J  NO.  S.  FIELDING,  C.  E. 

Room  2,  IS  Toronto  Street       -  TORONTO 


WALLACE  C.  JOHNSON 

MsT.  Am.  Soc.  C.E.     Mem.  Ain.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 


Edward  B.  Merrill 

Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


Roderick  J.  Parke 

A.  M.  Can.  Soc.  C.E.  A.  M.  Amer.  Inst.  E.E. 
CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmi.ssions. 
Reports— Tests— Valuating. 

sa-53  Janes  Building   •   TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  ICtc., 

ST.  FRANCOIS  XiVIER  ST.     -  MONTREAL 


T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Consvilting  Engineer 

Plans,  Kstiriiales  and  Siipei  vision  of 
Hydraulic 


Steam  and 
Electric  Plaats 


55  Sparks  St. 


OTTAWA,  ONT. 


TENDERS  WANTED 


ALTERNATING  CURRENT  MOTORS 

Made  by  BROWN,  BOVERI  &  CO.,  Baden,  Switzerland 
Excellent  Design,  Slow  Speed,  Very  Low  Prices, 

Prompt  Delivery  from  Canadian  Stock 

GflMFSELL  &  RENTON  ■  Kingston,  Oni 

St.  Hilaire Station  ^-  ^-  J^^bbun 
and  Montreal       m.  ae  villems 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


MOTORS  DYNAMOS 
Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


Armatures  Re-wound.  ' 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


RECENTLY  PUBLISHED^ 


TME  Gf\Nf\Dlf\N 
OF  STEf^M  f\ND 


'Hf\NDBOOK 
&LEGTRIGITY 


In  Strong  Cloth  Binding 


CANADIAN  CONTRACT  RECORD 

TORONTO.   :  5 


BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated 

^PHE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

miCE  50  CElsTTS 

TI16  6.  fi.  Mortimer  PuDllsHinQ  Gompanu,  of  Toronto,  Limited 

TORONTO.  -  CANADA 

Send  for  Table  of  Contents 

ALUMINUM 

ELECTRICAL  CONDUCTOJIS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,, 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  CO. 

PITTSBURGH.  PA. 


Engineers  who  follow 
the  constant  development 
in  Circuit  Breaker  prac- 
tice will  remember  that 
there  is  not  on  the  mar- 
ket to-day  a  single  im- 
portant type  of  Circuit 
Breaker  which  did  not 
originate  with  the  Cutter 
Co.  We  are  specialists  in 
this  line  and  would  be 
glad  to  give  information 
and  quote  prices. 
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It  is  sl;»to>.i  tliat  the  contract  for  the 
Cv^nstruclioii  of  the  Hamilton,  Ancasler  & 
Hiantford  Klectrio  Railway  has  been  let 
to  Haines  Bros.,  of  New  S  ork,  at  an  es- 
timated cost  ot  $500,000.  The  contractors 
take  over  the  stock  and  bonds  of  the  com- 
pany. Mr.I.K.Pierson,  of  Cleveland,  will, 
it  is  understood,  be  chief  eng'ineer  and 
will  have  charge  of  the  work  of  locating 
the  roail. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 
The  delay  and  expense  incidental  to  buying  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

V      WOODMAN  BROTHERS 

HAMILTON.  ONT. 


Main  and  Catherine  Street*. 
Telephone  1294. 


LIMITED 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -         -  ENGLAND 

 Manufacturers  of  the  

"Metallic"  Steel  Conduit  System  for  Interior  Wiring 


V         V    .A-XjSO    ^•    V  V 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Mp.dal  Awarded  "World's  Fair"  Chicago,  1893. 


THE  1905  EDITION 

S5ANDARD  WIRING 

PGR  ELECTRIC  lllGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Sc  hools 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Internal  Furnace  Saves  Ten  Per  Cent. 


An  externally  fired  boiler  wastes  fuel  because  of  the 
radiation  of  heat  from  the  outside  of  the  brickwork  and 
the  leakage  of  cold  air  above  the  fire,  which  causes 
a  double  loss  by  heating  the  excess  of  air  and  by  pro- 
ducing imperfect  combustion. 

In  a  Robb-Mumford  internally  fired  boiler  the  heat 
is  transmitted  directly  to  the  water,  and  air  cannot 
get  into  the  furnace  except  through  the  regular  drafts. 
This  makes  a  saving  of  at  least  ten  per  cent. 


Robb   Engineering   3o.,  Limited 

AMHERST,  N.S. 

A/-T7V"rc     fWM.  McK.W,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Bell  Telephone 
A(jfc.Mb    j  Bldg.,  Montreal  ;  J.  F.  PORTER,  355  Carlton  Street,  Winnipeg. 
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THE  OTIS 


TDBDAR  FEED  WATER  HEATERS 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  [INLET   EXHAUST]  OUTLET 


1 


GUARANTEE 

To  heat  the  feed  water  to  the  boiHng^  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


300   Est  DelevaLii  Ave.. 

BUFFALO,  N.  Y. 
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SPARKS 

The  Canadian  Westinghoiise  Company  have  recently  installed 
a  revolving:  field  generator  in  the  power  house  of  the  British 
n'olumbia  Electric  Railway  Company  at  Victoria,  B.  C,  thus 
doiibliniLT  the  capacity.    The  new  machine  is  of  1,000  kilowatts. 

The  Wahnapitue  Tower  Company,  Limited,  has  been  incor- 
porated, with  head  office  at  Sudbury,  Ont.,  and  a  capital  of 
$150,000.  It  is  proposed  to  develop  and  transmit  electric  power. 
The  directors  are  Messrs.  Frank  Cochran  and  William  McVittie, 
of  Sudbury,  and  C.  A.  Masten,  of  Toronto. 


The  first  annual  general  meeting  of  the  Mexican  Light  & 
Power  Company  was  held  in  Montreal  on  December  21.  Mr.  F. 
S.  Pearson,  vice-president  and  consulting  engineer,  submitted  a 
report  on  the  progress  made  in  the  work  of  construction,  which 
stated  that  ihe  first  transmission  line  into  the  city  of  Mexico 
would  be  completed  by  April  i,  and  that  the  company  had  al. 
ready  made  contracts  that  would  assure  them  disposing  of  all 
their  power.  The  second  transmission  line  would  be  ready  by 
June  I.  Mr.  C.  H.  Cahan,  treasurer,  reported  that  the  earnings 
from  the  present  lighting  company  of  Mexico  amounted  to 
$380,000. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  DDflQ    134  upper  Thames  ST., 

lUnllLll   DtlUO.j       LONDON,  ENG. 


Magnet  Forglngs,  Slatjs,  Bars 
in  the,Kough  and  Machined. 


E.STABLISHED  1870. 


Telegraphic  Address,  'Sheetiron',  I,ondon 
Ivieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MACNnS 

MACNET  STEEL  FOR  PERMI\NENT  MAGNETS. 

Sole  ReDreseniaiives  tor  Canada '  Peacock  Brothers,  Canada  Lite  Buildings 


O 


BRIGHT  CHARCOAL  IRON  RODS 

Montreal. 


FOXGROFT  &  DUNCAN 


Contractors 


Telegrams  :  "  Foxship,  London." 
to  His   IMajesty's  Government,  the  Colonial  Government 
India  Office  and  London  County  Council,  etc. 

.  ,  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical   Measuring  Instrumervts 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fuses, 
Distritwting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovjnt  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD.    DALSTON.    LONDON.  ENGLAND 


SBCTOR  PATTERN  ILLUMINATED  DIAL  INSTRUMENT. 


BUILT  IN 
BOTH 

SIMPLE  AMD 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public— Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  HIGH  SP&BD  BNGINE,  BUILT 


U/ATER061S.  BRANTFORD,  CANAD/ 
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It  Will  Pa.y  You 

Before  building  a  power  plant,  or  remodelling 
your  present  equipment,  to  consider  the  superior 
merits  of  .  .  ♦  .  . 

Westinghouse-Parsons 

Steam  Tvirbine  Generating  Units 


Canadian  Westinghouse  Co.,  Limited 

Genera^l  Offices  and  Works,  HaLmilton,  Onta^rio 

For  PaLrticxilars  Address  Nearest  Office 
Lawlor  Bldg.,  King  a-nd  Yonge  Streets,  Liverpool  &  London  &  Globe  BIdg 

Toronto  Hamilton  Montreal 

152  HaLStings  Street  922-923  Union  Bank  Bulding         134  GraLnville  Street 

Vancouver  Winnipeg  Ha-lifatx 
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M?l.aren5tBate 


SOLE 


AGENTS 


Tom  he 


a  00  J  \ 


TELEPHONES  EL 


•C  T.W.NESS 


MildE  Microphan£ 

TheiiEst  TRANSMfTTER," 


QUEBEC  AGENTsa 


SwItcD-BoarOs  and  flnnonciators 

FIRE  ALARM  APPARATUS  and  , 

TELEGRAPH  INSTRUMENTS  xe 


'Nessphones,'  Montreal 

732  DoFchester  St. 
MONTRBflL 

lephone  Main  iioo. 


Electrical  Supplies  of  all  kinds 


Montreal 


Uncle  Sam  would  not  allow  his 
battleships  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.     It  is  cheapest  in  long^  run. 

Syracvise  Smelting 
Works 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  Dandas  Street,  London,  Can.— Phone  1103. 

Dynamos  and  Motors  li 


Itipolar 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Desig-ned  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maite. 

Estimates  cheerfully  g-iven.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  GOMPANIESI 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


R£XTRAil 

TANNED. 


FACTORY 
MONTREAL 


BELTING 


TORONTO 

WINNIPEG 
VANCOUVER 


THE 


CENTRAL  STATION  MANAGERS 
Deacr  Sirs — 

Send  your  Electrical  Repair  Work  to  FREI 
THOMSC  CO.,  770-774  Craig  Street.  Montreal,  for  Quickest  Worl^ 

Best  Wori        nship  and  Reacsonable  Price. 

Very  truly  yours, 

PUBLIC  OPINION 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


FIFTEENTH  YEAR.  TORONTO,  MONTREAL,  WINNIPEG,  FEBRUARY,  1905 


STATEMENT  OF  FACT 


The  Only  True  Measure  of  the  Normal  Capacity  of  a  properly 
designed  Generator  is  the  Cvirrent  it  will  develop  Satfely  under  Short 
Circuit  with  normal  (F\illy  Excited)  Field  within  a  (stated)  temper- 
ature for  a  given  period  of  time,  the  MaLximum  Capatcity  being  the  cur- 
rent at  safe  temperature  under  Fully  Saturated  Field,  short  circuit  to  be 
applied  when  the  generator  is  giving  out  its  standard  voltage,  and  the  same  test 
should  be  made  on  atll  direct  current  motors  and  synchronous  alternating 
motors,  by  operating  them  as  generators. 

Purchasers  of  electrical  machines  shovild  insist  on  these  requirements 
if  they  want  an  absolute  test. 

Dec.  8th,  1904.  W.  A.  JOHNSON,  Toronto,  Can. 


THE  UNITED  ELECTRIC  CO.,  LIMITED,  OF  TORONTO,  are  ready  to  tender  to 
above  requLrements,  as  their  "Johnson"  generators  and  motors  are  built  and  all  machines  tested 
at  full  load  current  under  these  conditions. 


CURTIS 


STEAM 


TURBINES 


:  5  '•  5  I 

i; 

DIRECT  CONNECTED  TO 


DIRECT   nrurDATriDO  alternating 

CURRENT  ULIlLriA  I  UrlO  CURRENT 

RESULT  IN 

ECONOMY 


STEAM 
COAL 


FLOOR 
SPACE 


CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 

Head  Office :  TORONTO,  ONT. 

-iJi.s.rict  Offices  :      MONTREAL      HALIFAX       OTTAWA       W  IXMPF.f.       C  Al-GARN'       \  AXCOUV  KR       UOSSLAN  H 
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Thi  FIRSTBRQOK  BOX  CO.,  Limitsil 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  GROSS-ARMS 

WRITE  FOR  PARTICULARS. 


F.  N.  Phillips,  President. 


F. 


Geo.  H.  Olnev  2nd,  Secretary-Treatur 


(LI3Vvd:ia?EID) 

MONTR5)f\b  TORONTO 


TRftDE,  WITH  ENGLAND 


Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


Long  Distance  Telephone  Main  4118 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propiietor. 


£ir=l=T=I=f=l=f=I=i^:I='=l=Ta=f=^ 

THE  MAN 

WITH  INFLUENCE  I 

Gets  his  bias  from  his  ffij 


s 

tried  and  trusted  trad^  mj 
newspaper.  jpj 

HARDWARE.  AND  METAL  | 

is  the  best  medium  in  Canada  W 


for  many  firms  in  the  Building 
Trades. 

cLEi 

LIMITED 

Montreal  Winnipeg  Toronto 

abT=lrT=lrT=]=T:Jl=T=J^l=l=T=l=T^ 


J 


EleetPie  Light  Line  Wire 
Incandescent  and  Flexible  Copds 

Mmi  MM  m  mm  mi 

Rubber,  Magnet,  Office  and 
Annunciator  Wipes 
Cables  fop  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :  JF.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand.  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR     CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 


JuniD  SparK 

Goils  and  PIuqs 

Mamifactured  by 

THE  DOW  CO'Y. 


of  Braintree 


118  ST.  JAMES  STREET 


Canadian  Agents 


MONTREAL 


LORD  KELVIN'S  PATENTS 

KEii  X  Mm  mi  LiD.ia",;rr>f^!'=o7 


Sole  Makers 


Awarded  Grand  Prix, 


Ammeters  Indicating 

Voltmeters  ^^^^  Recording 

Wattmeters  Portable 

Standard  Balances  and  Electrostatic  Voltmeters 

Resistance  Boxes,  Galvanometers,  Electrometers. 

6"  scale                                      ...          c  .    r  fi°^">'^9n..   ]    and   aU  kinds  of 

Electrostatic  Voltmeter           Testing  Sets  for  Conductivitv  \-    t„„,:_„  „ 

10"  scale.  Dial  Type,  also  made  UailBond'J    ^  e^'ng  Apparatus. 


STUART-HOWLAND  COMPANY 


MANU^'ACTURERS  OF- 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  tiie  East 


Carva.dlaLn  Branch  : 
52  Adela^ide  St.  W..  TORONTO 


"'if/rnrpt;  BOSTON 
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McCormick 
Txjrbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  lor  their  Spier  Fails  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company, YorK,pa.,as./¥. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

 Writ.6  for  catalogue  it  contemplating  purctiase  of  Turbines^ 

WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE  COMPANY.       •   -  MONTREAL 


RHODES  MOTORS 

To  Meet  Keen  Competition  and  Heavy  Import  Duties  a-nd  Freight, 

we  beg  to  inform  manufacturing  eng^ineers,  financiers,  or  those  whom  it  may  interest,  that, 
we  being  the  owners  of  all  the  foreign  riglits  for  the  manufacture  and  sale  of  the  well- 
known  Rhodes  Motors,  are  in  a  position  to  treat  with  responsible  parties  who  are 
willing  to  entertain  the  proposition  of  purchasing  such  rights  from  us  for  the  Dominion  of 
Canada,  and  can  offer  intending  purchasers  the  unique  advantage  of  manufacturing 
R  hodes  Motors  under  license. 

The  costs  of  the  R.hodes  Motors  are  lower  than  those  of  other  manufacturers  ;  the 
absolute  simplicity  of  standardization  assisting  to  that  effect.  The  cost  of  equipping  a 
factory  for  this  purpose  is  very  small,  or  existing  factories  with  modern  tools  can  be 
brought  into  use. 

We  will  supply  to  purchasers  of  such  rights,  full  detailed  working  drawings  of  all 
sizes  of  machines,  specifications  for  various  voltages  and  speeds  from  ^  to  60  H.P.,  num- 
bering some  1,000  specifications  in  all,  together  with  all  patterns  (wood  or  metal)  for 
standard  sizes,  and  further,  we  will  give  estimates  as  regards  the  cost  of  equipping  a 
factory  suitable  for  this  purpose,  providing  we  have  data  as  to  estimated  output  and  ex- 
tent of  operations. 

We  also  supply  particulars  of  generators  of  similar  sizes  and  built  in  the  same  type  of  , 
frames;  also  the  data  of  the  wel'-known  R  F  Type  Alternating  Current  Single  Phase 
Motor,  specially  adapted  for  Lilt  Work,  of  the  Commutator  and  Slip  Ring  Type,  which 
starts  up  with  double  full  lo.id  torque  with  only  normal  running  current,  a  most  efficient 
motor  having  a  good  power  ficlor.  This  machine  absolutely  starts  up  on  double  fu  I  load 
without  a  kick  of  any  description. 

The  services  of  an  experienced  engineer  will  be  supplied  to  purchasers  who  will  assi>t 
to  carry  into  effect  the  necessary  organization. 

We  shall  be  pleased  to  hear  from  anyone  who  is  interested  in  such  a  proposition. 

RHODES  ELECTRICAL  PARENT  SYNDICATE,  limited 

70  and  71  Bishopsgate  Street,  Within,  LONDON,  E.  C. 
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THE  TORONTO  RAILWAY  COMPANY. 
In  the  report  preseiiteil  at  tlie  annual  ineetiiii;  ol  llu-  1  oroiUo 
Railway  Compiinv  last  month,  it  was  shown  that  ilun-  li:ul  been 
a  lar>re  increase  in  the  operatinjr  expenses  oi"  the  roail,  the  poi- 


centajre  of  expenses  to  earning-s  bein_<  58.  j.  The  1  eporl  as  imui- 
|«red  with  last  year  follows  : 

1904.  1903. 

Gross  eaniin^s  $.',444,534.24  $2,172,087.85 

Operating- exixMises   1,424,179.54  1,200,823.39 

Net  eaniinjrs   1.020.354.70      1)7 1,264. 46 

Passenirers  carrieil    7,072,138 

Transfers   1,825,92b 

Percentage  of  operating:  expenses      58.2  55.3 
Increase. 

Gross  eaniinjfs  $272,446.39 

Operating  expenses   223,356. 15 

Net  eaniings   49,090.24 

Passengers  carried   1,826,923 

Transfers   1,826,926 

Percentage  of  operating  expenses   2.91 

The  increase  in  net  earnings  is  12'^  percent.    After  payment 


of  the  city's  percentage,  $347,601),  asroniparvd  with  $298,839  the 
previous  year,  and  fixed  charges,  llu-  net  iiu  omo  was  $625,962, 
against  $628,349  last  year,  an  actual  decrease  of  $2,387.  The 
quarterly  dividends,  at  the  rate  of  5  per  cent. ,  took  $334,009, 
pavement  charges  $73,873,  against  $7 1 ,986  the  previous  year, 
leaving  a  surplus  of  $218,078,  of  w  hii  li  $200,000  was  transferred 
to  contingent  account  and  $18,078  to  profit  and  loss. 

There  was  expended  on  capit.il  ai  counl  dnrliii;  the  year  $804,- 
779.48,  in  addition  to  the  power  pl.mt,  rolling  stin  k,  etc.  Large 
expenditures  have  been  charged  lor  lenewals  in  steam  plant  and 
tracks. 

To  the  wages  agreement  with  the  men,  to  be  in  force  for  the 
next  three  years,  is  to  be  attrilnited  the  increase  in  percentage 
of  operating  expenses.  This  percentage  during  the  term  of  the 
franchise  has  been  :  1893,  59.07  ;  1894,  54  ;  1895,  49.3  ;  1896,  50.9; 
1897,48.8;  1898,47.4;  1899,,  48.8  ;  1900,51;  1901,51.6;  1902, 
55-3  ;  «903.  55-3  :  '904>  58-2. 

The  solicitors'  department  reported  that  the  railway  could  at 
worst  only  be  held  liable  for  four  of  the  twenty-four  deaths 
caused  by  the  cars  during  the  year.  Accident  claims  paid  last 
year  totalled  $1,304.70,  of  which  $503.50  was  for  accidents  which 
happened  in  1903. 


ALLIS-CHALMERS-BULLOCK  BANQUET. 

The  directors  of  Allis-L'halmers-KiiUoek,  Limited,  celebrated 
their  semi-annual  meeting  with  tlieir  representati\ es  trom  all 
parts  of  the  country  by  tendering  them  and  the  office  staff  a  din- 
ner on  January  17th  at  the  Canada  Club,  Montreal.  In  the  cen- 
tre ol' the  table  was  a  large  model  in  flowers  of  the  crest  of  the 
company,  a  shield  bearing  the  initials  "  A.C.B.,"  banked  with 
maple  leaves  and  bound  with  smilax. 

The  chair  was  occupied  by  Mr.  George  Bullock,  of  Cincinnati, 
who  is  pii'sitlent  of  the  company,  and  the  vice-chair  by  Mr. 
Henry  Maenongall,  of  Montreal,  the  vice-president.  There  were 
over  fifty  persons  present,  all  being  directly  interested  in  the 
compan)-  and  including  Messrs.  B.  H.  W  arren,  jiresideiit  ;  \V. 
Chalmers,  treasurer,  and  W.  H.  Whiteside,  general  manager  of 
sales  of  the  AUis-Chalmers  Company  of  New  York,  Chicago  and 
Milwaukee  ;  J.  S.  Neave,  vice-president  of  the  Bullock  Electric 
Manufacturing  Company,  Cincinnati  ;  R.  W.  Chaplin,  second 
vice-president  and  general  manager  ;  Colonel  Henshaw,  H  .  L 
Fuller,  J.  W.  Pyke,  Alex.  Pringle,  Phelps  Johnson,  \V.  C.  Mc- 
Intyre,  directors. 

After  the  toast  to  the  King,  the  president  referred  in  hopeful 
terms  to  the  outlook  for  the  company.  He  looked  to  their  sales- 
men for  success  and  had  every  reason  to  believe  that  they  would 
succeed.  They  would  also  receive  the  support  of  the  parent 
companies,  the  Allis-Chalmers  Company,  the  Bullock  Company, 
the  IngersoU-Sergeant  Company  and  the  Lidgerwood  Compan}-. 
He  proposed  the  toast  of  "  The  Salesmen,"  to  which  Mr.  Alfred 
Collyer  briefly  replied. 

Mr.  B.  H.  Warren  dwelt  upon  the  relation  of  the  salesmen  to 
the  company  and  of  the  value  of  co-operation  in  every  walk  of 
life.  He  maintained  that  good  organization  meant  absolute  suc- 
cess. 

Other  brief  speeches  and  a  programme  of  music  and  song 
made  up  a  most  enjoyable  evening. 


A  proclamation  has  been  issued  by  the  Dominian  Government 
bringing  into  effect  the  charter  passed  last  session  incorporating 
the  Brantford  and  Hamilton  Electric  Railwa\-  Company,  with 
power  to  construct  an  electric  railwa}'  from  Brantford  to  Hamil- 
ton. The  company  must  expend  $45,000  within  two  years  and 
complete  the  road  within  five  years. 


THe  Ferleci  Pulleo  tor  Hlgn  Speeds 


Study  the  Construction 
of  this  Pulley  ! 

The  Rim  is  Bolted  to 
the  Arms  ! 

So  that  it  cannot  get  away  ! 

WE  MAKE  THESE  PULLEYS  IN  ALL  SIZES 

SPECIAL  TO  ORDER  ONLY 


Iron  Centre  Wood  Rim  Pulley 


Sole  Mailers 


DODGE  MANUFACTURING  GO. 

TORONTO  MONTRt^AI^ 


February,  1905 


THE  CANADIAN  ELECTRICAL  NEWS 


111. 


CALIFORNIA  EXCURSION. 

l  lio  L  liic-axo,  Union  Pacific  and  Xorthorn  Western  Line  runs 
tlirouyh  lirsi  class  pullnian  and  tom  isi  slccpin--  cars  to  points  in 
Caliloini.i  aiul  (.lic^on.  I'crsonalU  coiuluclcd  excursions  from 
CliicaL;o  c\cr\ week.  Lowest  rati  s,  choice-  of  routes.  Finest 
scenerx  .  S]H-cial  attention  t^iven  to  family  parties.  For  maps, 
illustrated  fiWders  and  rates,  address  B.  H.  Bennett,  g-eneral 
agent,  j  King-  -Street,  Toronto,  Oat. 

SPARKS. 

Tlu-  Oueliec  Lciiislalure  will  be  asked  to  incorporate  the 
Lungueuil  'I'ramw;i\  C  ompany,  to  build  an  electric  railway  from 
Montreal  to  Longueuil.  The  applicants  for  incorporation  include 
Hon.  Jean  Girouaixl  and  Mr.  Joseph  Riendeau,  Ins]H'ctor  of 
Fisheries. 

The  Stark  TelephoiK',  Li-  lu  and  I'ow  er  Company  have  matle  a 
proposition  to  t.ike  o\  er  the  electric  plant  at  Weston,  Ont.,  at  a 
valuation  of  .$S,ooo  and  furnish  20  arc  lig-hls  for  the  streets  at 
$60  per  lig-ht  per  .•mnum  until  niidniglU,  or  $7->  per  hg-ht  for  an 
all  nig-ht  si-r\  ice  ,  the  Stark  Company's  plant  to  be  exempt  from 
lax-ation  for  ten  years. 

The  Dailey  Rotary  Eng'ine  Company,  of  Clall,  Out.,  has  been 
incorporated  by  the  Ontario  Legislature,  with  a  capital  of  $100,- 
000.    The  pur]iose  of  this  company  is  to  build  a  rotaiy  eng'ine 


from  patents  held  by  Mr.  C.  Hetherington.  The  officers  are  : 
President,  R.  Erickson  Brown  ;  vice-president,  Charles  Turnbull  ; 
secretary,  Andrew  Oliver  ;  treasurer,  C.  Hetherington. 

The  electric  roail  from  Windsor  to  Chatham,  Out.,  is  belie\ed 
to  be  assured.  The  company  will  be  known  as  the  Windsor, 
Essex  and  Lake  Shore  Rapid  Railway  Company  and  their  Ameri- 
can headquarters  will  be  at  1020-23  Chamber  of  Commerce,  De- 
troit. Mr.  William  L.  Wilson,  Supreme  .Secretary  of  the  Home 
Protectors'  Loan  Comiiany,  Port  Huron,  Mich.,  is  said  to  be  one 
of  the  promoters. 

The  franchise  of  the  Montreal  Street  Railway  has  yet  eighteen 
years  to  run.  The  company  have  made  a  proposition  that  if  the 
privilege  is  extended  to  fifty  years,  they  will  pay  to  the  city  as  a 
cash  bonus  the  following  sums:  $100,000  per  year  for 
eighteen  years  ;  $150,000  per  year  for  following  ten  years  ; 
$200,000  for  following  ten  years  ;  $250,000  for  following  twelve 
years.  It  is  estimated  that,  with  the  revenue  due  in  percentages, 
the  city  would  receive  from  the  Street  Railway  Company  during 
the  fifty  years  a  total  of  about  $22,000,000.  The  company  ask 
an  exclusive  right  to  use  the  streets  for  the  operation  of  cars;  the 
privilege  of  hauling  freight  over  lines,  and  the  right  to  regulate 
the  speed  of  cars,  but  not  to  exceed  fifteen  miles  an  hour.  If  the 
snow  is  removed  by  the  company,  the  cash  bonus  is  to  be  reduced 
by  one  half. 
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SPARKS 

Kilt/  Bros.  ha\o  just  iutiU'il  a  now  ilynamo  o(  1,500  lii;hts  I'a- 
fvu'ity  to  their  olootrio  plant  at  Klmira,  Ont. 

The  Town  Council  of  Goileiioh,  Onl.,aio  now  oonsidorinij 
nocessjiry  improvements  to  the  electric  lijjlu  pl.uit.  I  he  i-ni^incci- 
states  that  an  expeniliture  ot"  iiboiit  $10,000  is  ivi|iiii  od. 

The  Petewawa  I'owcr  Company  have  siibmittod  to  (lie  Town 
Council  of  Pembroke,  (.^nl. ,  tlio  tonus  npiMi  w  liii  li  ihoy  iK-siro  a 
fn»nchise  to  distribute  li.cbl  .iiul  pi^woi'  \\itl\in  iho  munioipahly. 

Mr.  Willis  Chipman,  C.K.,  ot  Toronlo.  luis  boon  ooinmlssionod 
by  the  Town  Council  of  St.  M.iiy's,  c'tnl. ,  lo  luniish  an  ostinialo 
of  the  cost  of  makiiiiT  improvement and  .uklitions  to  the  oloi  tric 
li^ht  plant. 

The  proprietor  of  the  Fraser  House  at  Port  Sl.inley,  Ont.,  is 
siiid  to  have  ileciiied  to  install  an  electric  plant  tor  liLjhtiny  the 
hc>tel  and  i;roun<.ls  aiul  lo  bnikl  an  inclini'  iall\\,i\  to  opeiati'i.1 
by  electricity. 

The  Sydney  and  Gl.ice  Hay  R.iilway  Company,  of  Sydney, 
N.  S. ,  have  installed  ;i  new  boiler  in  their  power  house.  It  is  of 
the  improved  Mumford  type.manutaetured  by  the  Robb  Eng-ineer- 
in^  Company,  -Amherst,  N.  S. 

The  Canada-Middlesex  Railway  Company,  now  applying  for 
a  Dominion  charter,  propose  to  build  an  electric  railway  from 
St.  Catharines  to  London,  Ont.  Work  will  be  commenced  on 
the  road,  it  is  stated,  as  soon  as  the  necessary  legislation  can  be 
secured. 

The  electric  light  plant  owned  and  operated  by  the  city  of 
N'ictoria,  B.C.,  is  taxed  to  its  full  capacity,  and  the  Council  may 
take  some  steps  this  year  towards  extensions  and  improvements. 
The  present  open  arc  lamps  are  likely  to  be  replaced  by  modern 
enclosed  arcs,  and  a  reserve  plant  has  also  been  spoken  of.  Mr. 
M.  Hutchison  is  the  city  electrician. 

A  syndicate  of  capitalists,  headed  by  Mr.  Frederic  NichoUs, 
of  Toronto,  have  purchased  the  Niagara,  St.  Catharines  and 
Toronto  Electric  Railwav,     It  is  understood  that  there  will  be 


anL;i-  in  the  nianatii-nient ,  but  a  new  board  of  directors  has 
eU-eted  to  repi'esent  the  in>w  owners,  Mr.  NichoUs  being 
lent  and  All".  1^.  R.  Wood  vice-president.  The  other 
tors  are  Messis.  Z.  A.  Lash,  Aemilius  Jarvis,  D.  D.  Mann 
11.  C..  Xieholls. 

Sound,  Out.,  now  possesses  a  modern 
luludinL,'-  two  re\ol\ing  field  three-phase 
^talK■^l  by  Reid  cV  Kilmer,  of  Toronto,  one 
sk.w.  anil  the  olhei-  150  k.w.  These  re- 
one  Hi  ush  are  d\  namos  and  one  S.  K.C. 
l  eet  lamps  have  been  replaced  by  West- 
lamps  of  2,000  candle  power.  Motors, 
scent  lamps  are  run  off  one  machine  and 
ing  given. 


ight 


ators 


ok 


allernati>r. 
inghonse 

arc  lamps  and  ineaiul 
g-ood  satisfaction 
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SPARKS 

Therv  is  some  talk  ol'  inNlalliiii;  ;ui  olcotrii-  plaiil  loi-  liuhfuiK 
and  ivwor  puqiosos  at  tM'aiiliy,  Ono. 

The  Mai-Liiren  Eloolrii-  l.ls^lit  CvMiipany,  liiuUiii.uliain,  Oiio.. 
arv  aiiiliii^  a  new  dynamo  to  tlioii-  plant  lor  tlu-  puiposo  of 
lighting'  M.isson  as  well  as  Hiu-kiiigliam. 

Messrs,  William  Kennedy,  hyiliaulio  oi\s;iiu-iM-,  ami  R.  S. 
Kelseh,  eleetrieal  engineer,  of  Mont iwil,  lia\  o  roi-ontly  boon  at 
Fort  William,  Ont.,  in  eonnectioii  with  the  proposed  dovoK>pnu-nt 
of  the  Kakabeka  Falls  water  power. 

The  S;intia  Street  Railway  Company,  Limited,  Saniia,  Ont. , 
held  their  annual  meeting  on  January  25.  The  following  officers 
for  the  current  year  have  been  elected  :  President,  J.  D.  Beatty  ; 
vice-president,  James  Flintoft  ;  manager  and  secretary -treasurer, 
H.  W.  Mills. 

The  Winnipeg  Electric  Street  Railway  Company  have  elected 
the  following  directors  for  1905  :  President,  William  Mackenzie; 
vice-president,  William  Whyte  ;  secretary-treasurer,  F.  Morton 
Morse  ;  Sir  William  \'an  Horne,  D.  D.  Mann,  A.  M.  Nanton  and 
D.  B.  Hanna. 

The  contnict  held  by  the  Toronto  Electric  Light  Company  for 
lighting  the  streets  of  Toronto  expii  es  at  the  end  of  the  present 
year,  and  Aid.  Harrison  has  su^X'"''''''  ajipointment  of  a 
committee  to  take  up  the  question  of  installing  a  civic  plant  for 
lighting  the  streets  and  municipal  buildings. 

The  Maine  and  New  Brunswick  Electric  Power  Company  will, 
in  the  early  spring,  commence  developing  their  property  at 
Aroostook  Falls,  X.  B.  There  is  a  head  of  75  feet  and  the  com- 
pany's engineer  estimates  that  4,000  horse  power  is  available. 
It  is  said  to  be  the  intention  to  install  five  pair  of  wheels  of  800 
horse  power  each.  It  is  proposed  to  furnish  light  and  power  to 
the  principal  towns  in  Aroostook  County,  Maine,  and  to  Perth 
and  Andover,  in  New  Brunswick.  The  head  office  of  the  com- 
pany is  at  Andover. 

The  members  ot  the  Canadian  Society  of  Civil  Engineers  to  the 
number  of  150  visited  the  new  works  of  Allis-Chalmers-Bullock, 
Limited,  Montreal,  on  January  25th.  They  expressed  surprise 
at  the  progress  of  the  company,  and  at  the  amount  and  charac- 


al  work  under  construction.  The)'  were  given  an 
■nionstration  on  the  construction  and  operation  of 
it  (l  i  s  and  coiniiressors.  On  leaving  each  member 
il  w  idi  .1  iKuulsonie  leather  card-case  as  a  souvenir 


I  In-  Hnlish  C  i>liiinbia  h 

systems.  Of  these,  fifU-c 
two  for  New  Wostniinsli 


ctric  Railwa}'  Company  are  counting 
■nty-one  new  cars  for  their  different 
will  ho  for  the  service  in  Vancouver, 
and  the  remaining  four  will  consti- 
tute the  rolling  stock  of  the  new  branch  line  to  Lulu  Island  and 
Steveston.  Of  the  Vancouver  cars,  eight  will  be  passenger  of 
the  convertible  type  and  will  be  constructed  almost  wholly  of 
steel.  Each  car  will  have  a  seating  capacity  of  eighty  persons. 
A  powerful  baggage  van  will  be  constructed,  also  six  smaller 
dump  cars.  For  New  W^estminster  there  will  be  built  a  large 
interurban  car  50  feet  in  length  and  carrying  four  motors.  The 
cars  for  the  Lulu  Island  Railway  will  be  similar  to  those  now 
running  between  New  Westminstei  r  nd  Vancouver. 

The  RICHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RiGHmondl  Electro-Galvanized  and  Navalite 
Conduit  TuDina  and  Fittinfls 

For  Absolute  Safptv  in  Interior  Wiring. 


Factory  and  Office  :  15,  17  and  19  Jarvis  St.,  Toronto,  Canada 


THE  STRATFORD  MILL  BUILDING  CO.,  Stratford,  ont. 


THE   BROWN   AUTOMATIC  ENGINE. 
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High  Voltage  Transformers 

This  is  a  7^  K.  W.,  11,000  and  1100-2200 
volts,  60  cycles,  oil  insulated,  self  cooling  Pitts- 
burgh Transformer,  and  illustrates  one  of  our 
smaller  sizes  for  power  transmission.  These 
transformers  show  an  unusually  high  efficiency 
and  low  temperature  rise  and  are  very  substan- 
tially made.  In  this  design  especial  attention 
has  been  given  to  circulation  of  oil  and  to  in- 
sulation. 

If  you  expect  to  install  a  transmission  or 
to  make  extensions,  write  for  prices  and  in- 
formation on  these  transformers. 

Pittsburgh  Transformer  Company 

Pittsburgh.  Pa. 
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i-ently  placed  an  onlor  with  the  Canailiaii  I'n  iu  i.d  I  U\  iru-  C'lnii- 
piinv  for  two  500  k.w.  altornators,  600  voU--,  lo  In-  iIum  h  1>\  c  ui  - 
lis  steam  turbines,  also  lor  a  steam  tiirMiir  .'5  k.w.  ix- 

ciler  and  an  induction  motor-driven  30  k.w  i  \>  iu  i ,  uim'ilu'i- 
with  500  h.p.  capacity  o|"  motors.  This  1-  tlu-  In -^l  iculustrial 
plant  in  Canada  to  ailopt  steam  turbines  aiul  ii  w  ill  pi  oli.ilily  In- 
the  fori'nmner  of  many  other  similar  installations. 

The  Metal  and  Jewelry  Section  of  the  Canadian  M.ii\iiracHnvrsj 
Association,  Toronto,  heid  a  luiu  lu-oii  ,it  M»  l"oiiki-\  s  mi  I'  olii  iiai  \ 
Sth.at  which  Mr.  K.  L.  .-\itkcii,  >-.-nsullinu  .■n-nu-.-r,' w.,s  llu- s|H-.ik- 
er.  .Mr.  .Vitken  took  for  his  svil>|.-.  1  ••  riu'i.\>inp.n,,ii\o.\(.l\.mtat;cs 
and  Cost  of  .*>teani  and  Klectvu  Pi'wii     .unl  ilu'  aikiivss  provoil 


to  bo  ot  Kieal  inUMVs(.  I  lu-  rolalivc  cost  of  buying;  and  making^ 
power  was  first  dealt  with,  after  which  the  question  of  mechani- 
cal versus  electrical  drive  w;is  taken  up.  About  fifty  members 
were  present,  and  at  the  adjournment  a  very  hearty  vote  of 
thanks  was  teiulered  lo  Mr.  Aitken  for  his  remarks. 

"Canadian  iM.icliinery  and  Manufacturing  News  "  is  the  title 
of  .1  new  nioMthly  journal  which  made  its  appearance  last  month. 
The  initial  number  consists  of  68  pages,  about  two-thirds  of 
whicli  is  ri'atlinti-  matter  of  interest  to  the  machinery  trade.  It 
li.is  lu'cii  accoriicd  a  hheral  advertising  patronage  and  starts 
out  Willi  brli;lii  prospects.  The  publishers  are  the  MacLean 
rublishm-  e'oMipaiiy  ot  Toronto,  the  well-known  jjroprietors  of 
"  H.irilware  and  Metal  "  and  other  trade  journals. 


«  The  Following  Letter  Will  Give  Some  Idea  of  the  Satisfaction  These  Engines  are  Giving. 

We  Offer  no  Comment  Further  : 

Hamilton,  Canapa,  October  26th,  1904. 
Thk  Go„  n-:  &  MoCuLLOcH  Co.,  I,imited 

Gai.t,  Ontario. 

GKNTLEMEiS,— 

Regarding  the  two  Cross  Compound  Engines,  size  18  and  52  x 
46,  installed  by  you  in  the  Victoria  Avenue  Sub-Station  of  this 
Company.  I  would  say  that  they  have  been  running  almost 
daily  since  the  day  they  were  put  in  about  a  year  ago,  and  that 
they  have  given  entire  satislactiou.  We  are  now  running  them 
everyday  with  no  heating,  pounding  or  knocking.  We  are 
running  66  Cycle  Westinghouse  Alternators  in  parallel  at  i  o 
revolutions  and  I  might  say  that  these  machines  paralleled  the 
first  time  they  were  thrown  on  the  line  together,  and  have 
since  been  all  that  could  be  desired  in  this  respect,  running 
under  verjj  close  regulation. 

The  engines  were  rated  at  1,500  horse  power  but  wefrequent- 
ly  carry  as  much  as  .■,000  H  P.  on  each  engine,  which  speaks 
for  itself,  the  engines  being  non-condensing. 

If  any  one,  having  in  view  the  purchasing  of  an  engine  for 
this  class  of  work,  should  call  I  would  be  pleased  to  show  him 
the  engines  in  operation.    I  remain, 
Yours  truly 

William  A.  Sweet, 
Chief  Engineer  and  Station  Superintendent, 
Cataract  Power,  l,ight  and  Traction  Co.,  Hamilton,  Ont.,  Can. 


Crank  End  \'iew  of  oae  of  the  Eagines  ia  the  Cataract  Power 
Co's.  Plant,  Hamilton. 


« 

4; 

4t        The  Goldie  &  McCvillocK  Co.,  Limited,  GaLlt.  Ont.,  CatnaLdaL. 

i  We  Make  Wheelock  Engines,  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers.  Steam  and  Power  Pumps,  Water  Wheels,  Oatmeal  Mill 
J  Machinery,  Klour  Mill  Machinery,  Wolf  Gyrators,  Wood-Working  Machinery,  Shingle  Machinery,  Heading  and  Stave  Machinery,  Wood 
4t  Rim  Split  Pullevs,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pulleys,  Safes,  Vaults  and 
W  Vault  Doors. 

^^^^^^^^^ 


Fielding  Cleat  Rosette 

Pa^t.  Avigvist  25th,  1903. 

The  Fielding  Cleat  Rosette  is  fuseless.  It  is 
made  in  two  parts.  The  base  carries  the  line  termin- 
als, the  latter  being  entirely  concealed  by  cover  when 
in  place.  Inspectors  dislike  exposed  terminals,  they 
have  been  eliminated  in  all  Fielding  Rosettes. 

These  Rosettes  are  exceedingly  neat  in  appear- 
ance and  make  open  or  cleat  work  look  respectable. 
1  he  dome  permits  of  a  large  knot  in  cord. 

Code  word.  List  No.  Factory  No.  Standard  Pkgs  List  price,  each. 
OXIGENADAS     16527  433    Cleat  Rosette    250  20 

The  R.  E.  T.  Prioflie  60.  Limited 

ST.  JOHN,  N.  B.         -         MONTREAL         -  TORONTO 

Manufacturers  &.i\d  Dea-lers  in  Electrica.1  Appa.ra.tus  and  Supplies. 
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"LOHYS" 

Mr.  W.  M.  Mordey,  the  English  transformer  expert  and  manii- 
facturer,  stated  before  the  Institution  ot  Electrical  Engineers,  that 

"Ageing  is  a  thing  of  the  past.  Experiments  initiated  by  me  have  been 
going  on  for  some  eighteen  months  on  the  LOHYS  iron  of  Messrs.  San- 
key  without  any  sign  of  ageing.  .  .  As  far  as  I  know  this  is  the  best 
obtainable  commercial  iron." 

And  in  a  paper  read  last  year  at  the  meeting  of  the  British  As- 
sociation at  Cambridge,  speaking  of  the  work  accomplished  by  Messrs. 
Sankey  in  their  LOHYS  iron  : 

"  This  improvement  in  quahty  and  regularity  which  affected  the  whole  in- 
dustry is  mentioned  here,  because  it  is  not  generally  known  how  much  is 
due  to  the  efforts  of  these  manufacturers." 

The  "LOHYS  IRON  "  as  furnished  by  Messrs.  Joseph  Sankey 
Sons,  Limited,  of  Bilston,  England,  is  the  only  Non- Ageing  Iron  of 
high  efficiency  and  uniform  hysteresis  loss  procurable  to-day. 

"  LOHYS  IRON"  is  supplied  in  sheets,  both  large  and  small,  and 
in  finished  stampings,  annealed  for  hysteresis  after  punching,  and  suit- 
able for  any  type  of  electrical  machine. 

"  LOHYS  STAMPINGS  "  are  used  by  34  makers  of  electrical  ap- 
paratus in  Canada  and  the  United  States. 


COHESIVE  INNER  GLOBES 

and 

FABIUS  HENRION  NANCY  CARBONS 

for 

Enclosed  Arc  LoLmps. 


Write  for  fvill  Informa.tion  cScrvd  Prices. 

SOLE  IMFORTER 


Warehouses 

MONTREAL 
NEW  YOR.K 
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NOTICE  TO  INVENTORS— 

lia\  ing  a  large  and  well  equipped  factory  and  a  staff  of  competent 
mechanics,  we  are  prepared  to  give  special  attention  to  INVEN- 
TIONS and  the  designing  and  building  of  SPECIAL  APPARA- 
TUS of  all  kinds. 

COLLYER.   &  BR.OCK 

MssLnufakCturers  of  Panel   Boards.  Switchboards,  Knife  Switches,  Enclosed  Fuses, 
Outlet  Boxes,  Iron  Conduit    Fittings,  Etc.,  Etc. 

ISOla    Notre    Dame    St.  MONTREAL 
*'NON    EST  DUBIXJIVI  QXJIN" 

J.  A.  DAWSON  &  COMPANY,  743  CRAIG  ST.,  MONTREAL 

arc  Headquarters  for  Electric  Mailway,  Power 
Station   and  General  House   Wiring  Supplies 

WHY?^ 

Because  we  Ca<X*X*y  t]:ie  stock  and  buy  in  such  quantities  that   we  are  in  a 
position  to  make  close  prices  and  prompt  shipments. 

A  trial  order  will  convince  you  our  statements  are  correct. 


ECONIIVIICAL 


Life  is  fot 
lime*  thatl] 
of  ordinary 
lamp. 


f 


NT7BUP'' 


^^^r^    :  Car 


Pa-tented  ir\ 
Canada.  Sept.  29,  1903 


The  Original  and  Only  Practical 
PULL  STRING"  L/jAI^J 


TURN  DOWN 

All  Others  are  Imitations.    "Beware  of  them 

'B'OT  Sale  "by 


JOHN  FORMAN 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
SAYER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 

CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO. 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 
JOHN  STARR,  SON  &  CO., 


Montreal 


Quebec 

St.  John,  N.  B 

Toronto. 

Halifax,  N.  S. 


Manufactured 
By    .    .  . 


TII6  EGonoiulGa!  Elecirlc  Lamo  Go., 

125  Liberty  Street.  New  York.  U.  S.  A. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
njunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that, such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 

ELECTRICAL  SUPPLIES  -  708-710  Craig  Street,  MONTREAL 
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POWER  DEVELOPMENT  AT  FORT  FRANCES. 

The  announcement  has  been  made  during'  the  past 
month  that  the  Backus  syndicate,  of  Minneapolis,  have 
awarded  the  contract  for  building  the  dam  in  connection 
with  the  proposed  power  development  on  the  Rainy 
river  at  Fort  Frances,  Ont.,  for  which  they  have  been 
given  a  franchise  bv  the   Ontario  Government.  The 


GAS  ENGINES  FOR  RAILWAY  WORK. 

A  producer  gas  plant  fiu-nishes  power  for  an  electric 
railway  running-  trom  Pugliano,  near  Naples,  to  a  point 
about  325  feet  below  the  actual  summit  of  Vesuvius. 
The  Dowson  process  is  employed,  and  there  are  two 
loo-horse-power  gas  engines  each  driving  a  direct-cur- 
rent djnamo  giv  ing-  137   amperes  at  550  \'olts,  and  a 


Ai.BF.RTON  Faij.s,  on  Till';  Rainy  River  to  Fort  I-"rancis,  Ont.  To  bk  Di:vi;loped 


contractors  for  the  dam  are  Messrs.  Penniman  &  Mc- 
Guire,  of  Providence,  Rhocfe  Island,  and  it  is  under- 
.stood  that  the  work  will  be  commenced  not  later  than 
March  ist.  The  syndicate  have  been  given  tiie  right 
to  develop  the  full  amount  of  power,  which  is  estimated 
at  60,000  horse  power.  A  view  of  the  falls  is  shown 
on  this  page.  " 


Till-  Internatioii.il  Union  of  Steam  Engineers,  in  convention 
recently  in  Omalia,  Nebraska,  decided  to  iiold  their  next  annual 
convention  in  Toronto. 


storag-e  battery  having  a  260-ampere  power  capacity 
over  I  hour.  The  dynamos,  which  are  driven  at  700 
revolutions  per  minute,  can  be  raised  in  pressure  to  770 
volts,  it  is  said,  for  charging-  the  battery  without  in- 
creasing the  number  of  revolutions.  The  gas  engines, 
which  operate  normally  at  160  revolutions  per  minute, 
have  cylinders  2o}4  inches  in  diameter  and  29.9  inches 
stroke.  About  175  cubic  feet  of  water  are  required  per 
hour  for  the  gas  apparatus  and  for  cooling  the  engine 
cvlinders. 
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NIAGARA'S  POWER   PAST,  PRESENT, 
PROSPECTIVE, 

The  luaiiN  intorcstiiit;  t'oatuios  associated  with  tlic 
t.lo\  elopmont  of  ctos-  trical  pow  er  at  Niagara  Falls  were 
reviewed  at  some  length  in  a  very  able  address  i^iven 
by  Mr.  Frederic  Xicholls  before  the  Fmpire  Club  at 
Toronto  on  January  mthlast.  As  one  of  the  promot- 
ers and  general  inanai^or  of  the  Hlectrical  Development 
L"onipany,  Mr.  \i«.  holls  has  acquired  a  \  er}-  thorough 
knowledge  of  the  \ast  engineering  works  that  are 
under  way  for  the  harnessing  of  the  Niagara  power, 
and  he  was  therefore  able  to  present  the  situation  in  a 
most  acceptable  manner. 

After  briefly  referring  to  the  early  geological  history 
of  the  river  and  falls,  Mr.  NichoUs  reviewed  the  efTorts 
of  the  late  Lord  Dufferin  and  others  whicli  resulted  in 
the  establishment  of  the  Oueen  \'ictoria  Niagara  l''alls 
Park,  and  the  steps  subsequently  taken  to  prov  ide  for 
the  maintenance  of  the  Park  by  awarding  a  franchise 
for  the  construction  and  operation  of  an  electric  railway 
between  the  Park  and  Queenston,  the  annual  rental  for 
which  was  $10,000.  In  the  same  year  the  Commis- 
sioners gave  to  an  English  syndicate  an  option  of  the 
sole  right  of  using  for  power  purposes  the  waters  of 
the  Niagara  river  within  the  park,  at  an  annual  rental 
of  $25,000.  This  option  was  renewed  by  the  Commis- 
sioners from  time  to  time,  but  Colonel  Shaw,  who  held 
the  option,  being  unable  to  interest  the  necessary  Eng- 
lish capital,  associated  with  himself  Mr.  Wm.  B.  Ran- 
kine  and  others  in  the  United  States,  and  in  1892  tiie 
Canadian  Niagara  Power  Company  was  organized. 
With  the  franchise  of  this  company  went  the  obligation 
to  have  completed  water  connections  for  the  develop- 
ment of  25,000  h. p. ,  and  have  actually  ready  for  use 
10,000  developed  electrical  horse  power  by  tlie  first  of 
May,  1897.  The  company  failed  to  develop  the  stipu- 
lated amount  of  power  within  the  time  allowed  by  their 
franchise  and  the  Commissioners  were  therefore 
authorized  to  lease  to  others  such  additional  power 
sites  as  were  available  after  the  final  location  by  the 
Canadian  Power  Company  of  the  limits  of  their  con- 
cession. 

Mr.  Nicholls  then  outlined  the  agreements  sub- 
sequently entered  into  with  the  Ontario  Power  Com- 
pany and  the  Electrical  Development  Company  of 
Ontario,  and   referred   to  the  relation   of  the  various 


undertakings  to  the  present  and  prospective  flow  of  the 
ri\  er  in  the  following  words  : 

"  I  have  previously  mentioned  that  the  total  esti- 
mated horse  power  of  the  river  passing  over  the  Falls 


Electrical  Development  Comp.^ 
Wheel  Pit. 


EXCAV.\TI0N  FOR 


Development  Company — Main  Tail  Race]JTunnel,  Showinc;  Excavation 
Co.mpleted  Ready  for  Lining  of^Concrete  and  Brick. 


is  from  six  to  seven  million,  and  a  later  authority,  Mr. 
James  Wilson,  Park  Superintendent,  estimates  that, 
after  making  liberal  deductions,  a  total  of  5,500,000  h. 
p.  electrically  can  be  safely  assumed,  90  per  cent,  of 
which  is  at  the  Canadian  or  Horse  Shoe  Fall.  When 

  all    the    companies   who  are 

operating  both  on  the  Cana- 
dian and  United  States  sides 
of  the  river  have  developed 
their  concessions  to  their 
maximum  output,  whicli  of 
course  cannot  be  for  some 
time  to  come,  only  about 
78,000  cubic  feet  out  of  223,- 
000  cubic  feet  per  second  will 
be  diverted,  leaving  144,000 
cubic  feet  plus  25,000  cubic 
feet  (which  is  taken  from  the 
United  States  side),  or  a  total 
of  1 6c), 000  cubic  feet  remaining 
on  the  Canadian  side  to  per- 
petuate the  scenic  effects  of 
the  Horse  Shoe  cataract. 
Whether  this  deduction  in 
years  to  come,  of  about  23  per 
cent,  of  the  water  passing  t^ver 
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the  brink  of  the  Falls  will  detract  from  their  granduer 
can  only  be  estimated,  but  as  a  mere  spectacle  I  am 
inclined  to  think  that  a  depth  of  water  of  say  from  12 
to  14  feet  projecting-  into  the  abyss  below  will  be  as 
awe-inspiring  as  ever." 

The  special  features  of  each   development  were  then 


-Kj^ccRrCAL  Dkvklop.mkni    t  o.miwnn     Onk  ok  tuk  Tkans- 
>nssiON  Towers,  Siio\\  i.n(.  1)i ki^u  k  I  si-.d  in  Erectrin. 


described  by  Mr.  Nicholls.  Referring  to  the  work 
which  has  been  done  on  the  plant  of  the  Electrical 
Development  Company,  he  said  in  part  : 

"Our  development  radically  differs  in  many  ways 
from  any  of  the  others  on  either  side  of  the  river.  A 
novel  feature  is  that  all  the  works  of  the  company  are 
practically  constructed  on  what  was  previously  the  river 
bed — that  is  to  sa\-,  that  no  encroachment  has  been 
made  on  park  territory,  but  the  room  required  has  been 
wrested  from  the  most  turbulent  part  of  the  upper 
rapids  at  Tempest  Point.     To  accomplish  this  it  was  a 


ducts  the  water  to  the  gates,  increasing  the  available 
headland  stilling  the  water.  This  dam  is  designed  to 
act  as  a  spill-wa\  foi-  its  cntiie  length,  thus  enabling 
the  surface  ice  to  escape  befoi  e  reaching  the  submerged 
arches  mentioned  later.  This  action  is  still  further  in- 
creased by  having  the  top  of  the  last  sixty  feet — at  the 
down  stream  end — three  feet  lower  than  the  rest  of  the 
dam.  The  heavy  ice  will  be  that  brought  down  from 
the  upper  lakes  in  the  early  spring.  It  is  not  expected 
to  be  large  in  amount,  as  most  of  it  passes  down  the 
river  near  the  centre  of  its  flow.  However,  ample  pro- 
vision is  being  made  to  handle  whatever  amount  may 
possibly  come.  The  water  before  reaching  the  pen- 
stocks will  have  to  pass  through  two  rows  of  submerged 
masonry  arches,  separated  by  a  quiet  bay  equipped 
with  a  spill-way  at  its  lower  end  for  passing  off  such 
ice  as  may  be  in  it.  Between  the  second  row  of 
arches  and  the  gates  lies  a  second  ba}'  equipped  with  a 
small  spill-way  at  the  end,  and  with  a  set  of  metal 
gratings  in  front  of  each  gate.  This  last  bay  comes 
beneath  the  limits  of  the  power  house  or  generating 
station,  and  will  consequently  be  covered. 

"  Xoi-  was  the  work  preliminary  to  the  excavation  of 
tile  main  tail-race  tunnel  less  devoid  of  excitement  and 
risk,  which  at  one  time  amounted  to  heroism.  The 
main  tunnel,  which  is  the  largest  tunnel  in  the  world, 
is  about  2,000  feet  in  length  by  about  33  feet  in  diam- 
eter in  the  rough,  that  is  to  say,  before  it  is  lined  with 
cement,  concrete,  and  hard  burned  brick,  which  will 
reduce  its  area  to  26  by  23  '2  feet.  It  is  constructed 
158  feet  below  the  bed  of  the  river,  commencing  at  the 
end  of  the  wheelpit,  and  discharging  behind  the  falling 
waters  of  the  Horse  Shoe  Fall  about  700  feet  from  the 
shore.  In  order  to  reach  this  outlet  a  shaft  was  sunk 
at  the  brink  of  the  Falls  to  a  depth  of  150  feet,  and  a 
construction  tunnel  14  by  7  feet  was  driven  to  the  point 
700  feet  distant,  where  excavation  of  the  main  tunnel 
would  be  commenced.  When  about  half  of  the  distance 
had  been  driven  it  was  decided  by  Contractor  Douglass 
to  exca^'ate  an  opening  for  the  construction  tunnel  to 
the  chamber  between  the  face  of  the  cliff  and  the  falling 
water,  for  the  purpose  of  dumping  the  debris  into  the 
river  and  save  hoisting  it  up  the  shaft. 

"The  first  hole   was  made   near  the  ceiling  of  the 
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necessary  preliminary  to  construction  to  vmwater  about 
twelve  acres  of  the  rixer,  and  the  doing  of  this  called 
for  much  engineering  skill.  The  contractor  having 
failed,  however,  to  make  the  dam  watertight,  our  engi- 
neering staff  subsequently  executed  an  inner  dam  which 
secured  the  desired  result. 

With  the  forebay  lunvatered,  work  was  begun  on 
the  headworks.  .'\  concrete  gathering  dam,  with 
granite  coping,  extending  up  stream  from  the  lower 
end  of  the  wheel  pit  at  an  angle  of  thirty  degrees,  con- 


tlrift,  and  immediately  dense  clouds  of  spra_\-  rushed  in 
through  the  opening,  and  water,  intercepted  b\'  the 
talus,  began  to  rise  in  the  floor  ol  the  tunnel.  Power- 
ful pumps  were  set  to  work  to  keep  the  water  down, 
but  the  task  was  beyond  them,  and  the  water  steadily 
rose  until  only  a  small  space  remained  between  it  and 
the  roof.  If  the  rock  at  the  mouth  of  the  opening  - 
which  acted  as  a  dam — could  be  remo\ed,  the  water 
would  immediately  run  out,  but  how  to  remove  it  was 
a  puzzle.     The  emergency  developed  volunteers,  and 
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throe  woio  solov.U'd  lor  a  most  daiii^orous  service.  A 
flat-bottomod  boat  was  Knvorod  i.lo\vn  tlie  shaft  to  the 
end  of  the  tloodod  tnnnol.  It  rode  so  hii^h  that  It  would 
not  clear  the  roof,  and  baUast  was  put  in  to  luaUe  it 
ride  lower.  The  three  men,  w  itli  sex  oral  boxes  of 
dynamite  and  a  lot  of  copper  wire,  then  started  on 
their  voyage  b\  lyini;  down  on  their  backs  and  pro- 
pellini;"  the  boat  by  pushing;  w  ith  hands  antl  feet  ai^ainst 
the   raiTi^ed   roof.      W'lien   they   readied   the  openint;- 
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several  hundred  feet  away,  they  placed  the  dynamite, 
connected  the  wires,  and  started  on  the  return  journey, 
the  boat  sinking  under  them  just  as  they  reached  the 
shaft.  The  dynamite  was  exploded,  but  failed  to  en- 
tirely remove  the  obstruction,  when  another  and  equally 
daring  method  was  tried. 

"  Our  chief  construction  engineer  and  two  men, 
roped  together  like  Alpine  guides,  started  for  the 
opening  along  the  face  of  the  clifT  behind  the  Falls.  At 
all  times  the  spray  was  blinding  in  its  intensity,  and 
gusts  of  wind  or  compressed  air  would  almost  beat 
them  to  the  ground,  but  they  perse- 
vered until  success  crowned  their 
efforts,  and  they  stood  in  front  of 
the  opening,  having  ventured  such 
a  distance  behind  the  Falls  as  had 
never  previously  been  accomplished. 

"  Here  the  difficulty  was  diag- 
nosed, and  subsequent  trips  were 
taken  to  place  a  huge  quantity  of 
dynamite  where  it  would  do  the 
most  good,  and  on  one  Saturday 
near  midnight  the  charge  was  elec- 
trically exploded.  Supreme  efTort 
met  its  just  reward.  I  am  glad  to 
say  the  obstruction  was  removed, 
and  the  water  ran  out  of  the  tunnel, 
and  ever  since  then  there  has  been 
no  set  back  of  any  kind,  and  the 
enormous  tunnel,  which  has  now  been  driven  its  entire 
length,  is  as  dry  and  pleasant  as  this  room. 

"  Apart  from  its  being  the  largest  tunnel  ever  con- 
structed, there  are  several  novel  engineering  features 
connected  with  it.  Instead  of  commencing  directly 
under  the  wheel-pit,  it  starts  with  two  branches,  one  on 
either  side  of  the  wheel-pit.  These  join  at  a  point  165 
feet  beyond  the  end  of  the  wheel-pit,  forming  a  section 
26  feet  high  and  233^  feet  wide,  of  a  horse-shoe  form, 
the  object  of  the  water  wheels  discharging  alternately 
into  a  branch  tunnel  on  either  side  instead  of  into  one 


main  tunnel  beneath  being  to  enable  one  half  of  the 
power  house  to  be  shut  down  at  any  time  for  examina- 
tion of  repairs,  a  feature  unique  with  this  installation. 
It  is  estimated  that  with  the  complete  plant  in  operation 
the  velocity  of  the  discharged  water  will  be  26  feet  per 
second,  and  the  quantity  about  12,000  feet  per  second. 
Over  the  wheel-pit  will  be  the  generating  station  or 
power  house. 

"  The  power  generated  will  be  delivered  by  under- 
ground cables  to  the  step- 
up  terminal  station  of  the 
Toronto  &  Niagara  Power 
Company,  which  has  been 
organized  to  distribute  the 
output  of  the  Electrical 
Development  Company's 
powerhouse.  This  terminal 
station  is  located  on  the  top 
of  the  Niagara  embankment 
above  the  park,  about  1,500 
feet  from  the  power  house. 
It  will  be  about  200  feet 
long  by  65  feet  wide.  The 
current  will  be  delivered  at 
about  12,000  volts,  W'here 
it  will  be  raised  by  the 
step -up  transformers  to 
60,000  volts  for  transmission  to  a  similar  transformer 
station  at  Toronto,  where  it  will  be  reduced  by  step- 
down  transformers  to  the  commercial  voltage  required." 


WINNIPEG  STREET  RAILWAY 
IMPROVEMENTS. 

The  Winnipeg  Electric  Street  Railway  Company  have 
been  making  important  additions  to  their  buildings  and 
equipment.  The  illustration  on  this  page  of  the  main 
power  house  shows  the  new  addition  which  was  built 
last  summer,  the  dimensions  of  which  are  iiox  55  feet, 
with  a  strong  truss  roof.    A  50-ton  crane  has  been  pro- 
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,  OF  rni;  Winmphi;  Ki.fa  trio  Street  Railway  Company. 

vided  for  handling  the  machinery.  New  boilers,  en- 
gines and  generators  have  been  installed,  and  it  is 
intended  to  further  increase  the  plant  in  the  near  future. 
The  architect  for  the  new  addition  w-as  Mr.  J.  Wood- 
man. The  Manitoba  Construction  Company  executed 
the  masonry  work,  while  the  iron  and  steel  were  sup- 
plied by  the  St.  Paul  Foundry  Company,  represented 
in  Winnipeg  by  Mr.  P.  J.  C.  Cox. 

The  second  illustration  shows  the  new  car  barns 
which  the  company  have  built  in  the  north  end  of  the 
city,  and  which  w^ill  remove  the  necessity  of  cars  running 
through  to  the  south  end  of  the  city  every  night.  These 
buildings  were  erected  by  the  company  themselves. 
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THE  CONCRETE-STEEL  HEADWORKS  OF  THE 
ONTARIO  POWER  COMPANY,  NIAGARA  FALLS. 

The  adoption  of  concrete-steel  construction  for  the  head- 
works  of  the  Ontario  Power  Company,  of  Niagara  Kails,  on  the 
C'anatlian  siilo  of  the  Xiatfara  Ri\  er,  is  a  conspicuous  instance  of 
till- application  of  this  material.  The  concrete-steel  structures 
for  controllinn-  the  flow  of  water  to  the  pipe  lines  comprise  an 
intake  600  ft.  long^,  a  screen  house  320  ft.  long,  and  the  head 
block,  the  last  being  a  mass  of  reinforced  concrete  for  the  entrance 
gates  to  the  three  pipe  lines  of  the  ultimate  development. 

The  intake  ailinits  water  from  the  river  into  a  so-called  outer 
fi>rebay,  from  which  in  turn  it 
passes  through  screens,  housed  in 
the  screen  house,  where  a  travel- 
ing iiane  is  to  be  provided  for 
handling  the  screens,  and  from  the 
screen  house  into  the  inner  fore- 
bay  which  leads  to  the  head  block 
and  thence  to  the  pipe  lines.  The 
intake  is  designed  to  intercept 
water  flowing  along  the  bed  of  the 
river  for  a  distance  of  some  440 
feet  from  the  shore  line  outward, 
and  to  divert  surface  currents 
toward  the  center  of  the  stream  so 
as  to  dispose  of  in  that  way  the  ice 
and  debris  floating  in  the  inter- 
cepted current.  The  screen  house 
is  designed  to  catch  sand  and  other 
heavy  particles  carried  along  the 
bottom  of  the  outer  forebay,  in  ad- 
dition to  screening  such  material 
as  succeeds  in  reaching  the  outer 
forebay  through  the  intake. 

The  intake  sinictuie,  not  yet 
built,  is  to  have  a  total  length  of 
600  II.,  .sQIj  of  which  lie  across  the 

waterway,  llu-  intake  itself  extending  outward  from  the  shore 
at  an  angit'  of  about  135  (.legrei-s  with  the  direction  of  river 
flow.  It  will  consist  essentially  of  a  pier-supported  submerged 
curtain  wall  stopped  6  ft.  short  of  the  bottom  of  the  excavated 
approach  to  the  intake,  and  leaving  the  wall  submerged  at 
low   water  .ibout  5  The  supporting  piers  will  be  4  ft.  thick 

and  spaceil  al  tlistances  of  24  It.,  ceiili^r  to  cenlei-,  and  the 
curtain  wall  will  be  continuous  with  a  horizontal  di-ck  forming 
the  operating  floor  foi-  the  intake  gates.  The  piers  them- 
selves will  be  nioniWit  hii-  concreli',  but  will  be  continuous,  so 
far  as  bonding  is  concerned,  with  the  reinforced  dei- 
curtain.     Kach  0|)ening  Ihrough  the  piers  will  have  a  total  sp: 


of  20  ft.,  and  in  order  to  avoid  the  use  of  a  single  gate  for 
that  width,  a  supplementary  pier  is  to  be  built  midway  between 
the  main  piers  to  assist  the  curtain  in  car  \  ing  the  thrust  upon 
these  gates  when  they  are  in  their  lowered  position.  This  pier 
will  be  built  independentl\-  of  the  rest  of  the  structure  antl  will  be 
but  12  in.  wide. 

The  screen  house  is  about  320  ft.  long  and  31  ft.  S  in.  wide  at 
the  water  line.  It  is  carried  on  columns  along  the  inlet  side  and 
on  piers  along  the  outlet  side,  the  piers  pi  oviding  for  the  steel 
racks  or  screens.      The  piers  and  columns  are  spaced  20  ft. 


apart  on  centers.     The  columns  can 


CONCRKTE  .StEKL  FrAMEWlIRK  OF   THE  -SCREEN   Hoi  SE,   OxTARrO   PoW  ER  t'OMPANV. 


like  that  of  the  intake,  for  diverting  debris  and  ice  toward  the 
river,  and  also  longitudinal  beams  for  the  support  of  the  screen- 
house  superstructure.  The  piers  similarly  carry,  in  addition  to 
the  screen  structure,  five  lines  of  longitudinal  beams  for  the 
screen-house  floor,  the  vertical  steel-concrete  columns  of  the 
superstructure  and  a  curtain  wall  dipping  below  the  water  line 
on  thi"  outflow  side  of  the  screen  house.  The  screen-house  floor 
is  5  ft.  above  the  assumed  low-water  level  in  the  forebays,  and 
the  front  curtain  wall  is  ileep  enough  to  extentl  4  It.  biMow  low- 
water  level  and  the  ivar  cm-tain  wall  3  fl. 

The  main  members  of  the  substnictun 
cal  nids  tietl  together 
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icachod  from  Iho  M-roon-liouso,  portable  flooring;-  will  bo  laiil 
over  this  pjirt  ot"  the  building',  ami  tor  earrvinj;-  it  thoiv  ;uv 
transverse  boams  extenilinjr  tVoiit  each  pier  to  the  eonospoiulini;- 
suhstnioture  cohmin.  The  saiui  trap  is  a  long-itudina!  In-iu  li 
lineU  with  concivte  ami  provided  with  covers  to  be  roiiunoil 
successively  whenever  sitnd  is  to  be  discharjfed  from  the  loot  ot 
the  screens  thro\ij»h  the  conduit  into  which  the  sand  trap  lo.uls. 

The  building'  walls  are  ilivided  into  panels  20  ft.  Umii;,  l  onos- 
jKindin,<  to  the  sj>i»cinjr  ol'the  substructure  piers,  ami  llu-  i  iiUmuus 
at  each  substructure  colunu\  and  at  each  pier  carry  a  liaiis\crso 
beam  and  a  lon^:itudinal  beam,  by  which  beams  the  loot  is  sup- 
jwrted.  The  longitudinal  beams  each  carry  the  eiuis  of  two  iii- 
teniiediate  transverse  beams,  so  that  the  transversi-  i-oof  hcains 
are  sjxxced  along'  the  building  at  distances  6  ft.  S  in.,  l  oiitci'  lo 
v'enter.  The  superstructvnv  columns  are  12  x  15  in.  in  itoss- 
section,  with  four  vertical  i  '4-in.  rods  as  the  main  rcinlorifnu'iit , 
and  the  longitudinal  roof  beams  are  10  in.  thick  ami  .'4  in.  deep, 
while  the  transverse  roof  beams  arc  S  in.  tliick  ami  about  _>_'  in. 
deep.  Those  of  the  latter,  wlm  li  arc  caiiicd  dircotiy  hy  liu- 
sufterstnicture  columns,  arc  slii;lilly  lu-.uior  tlian  those  intrrnu-ii- 
iate,  the  group  of  rods  in  the  hoax  i  or  Ih'.ihis  ooni|n  isiiii;  two 
1  '4-in.  and  two  i-in.  in  size,  whilo  tlu^so  ot  tiio  inlorniotiiato 
beams  consist  of  a  pair  of  I 's-in.  rods  and  a  pair  of  i-in.  rods. 
The  concrete  portion  of  tiio  roof  is  4  in.  thick,  and,  of  course,  in 
union  with  the  concrete  of  the  beams  where  it  rests  on  them.  It 
is  reinforced  with  ^-in.  rods  lying  transversely  midway  between 
the  upper  and  lower  surfaces  and  by  5/i6-in.  rods  running  longi- 
tudinally, half  above  and  half  below  the  transverse  rods. 

The  crane  runway  rails  are  carried  by  concrete-steel  girders 
supported  by  concrete-steel  brackets.  The  bracket  extends  15 
in.  from  the  coiiimn  to  wliioli  it  is  tied,  and  is  12  in.  wide.  The 
way  in  which  tlio  siool  moniliors  aro  liod  together  and  fastened 
to  the  vertical  ro^is  ol  ilio  ooiuinn  to  which  each  is  attached,  is 
shown,  and  it  ni.iy  ho  statotl  that  the  laterals  in  the  top  are  i  in. 
in  diameter.  Tlio  orano  i^li  ders  are  ID  in.  wide  and  20  in.  deep, 
and  similar  in  design  to  the  roof  beams. 

The  specifications  called  for  a  1:3:5  concrete  with  2-inch  stone 
for  the  substructures,  including  the  curtain  walls,  and  3^ -inch 
stone  for  the  superstructures.  The  reinforcement  consists  of 
medium  steel  of  70,000  lbs.  tensile  strength,  and  all  the  stresses 
were  calculated  on  the  basis  of  i6,ooo-lb.  unit  stress  in  the  steel 
and  500  lb.  per  square  inch  in  the  concrete.  The  Lehigh  brand 
of  Portland  cement  was  used. 

The  sand,  obtained  from  a  bank  a  short  distance  away,  proved 
to  be  high  in  loam,  averaging  about  11.5  per  cent,  by  volume, 
and  its  composition  and  the  results  obtained  on  tests  with  neat 
briquettes  are  of  interest.  The  sand  consisted  of  6.9  per  cent, 
which  passed  through  a  No.  i  sieve  ;  2.8  per  cent,  through  a 
No.  2  sieve  ;  24.  i  per  cent,  through  a  No.  5  sieve  ;  20.9  per  cent, 
through  a  No.  10  sieve  ;  6.9  per  cent,  through  a  No.  20  sieve  ; 
8.5  per  cent,  through  a  No.  30  sieve  ;  11.5  per  cent,  through  a 
No.  50  sieve  ;  and  the  balance  throug'h  100  and  200-mesh  sieves, 
except,  of  course,  the  loam.  Tests  were  made  with  1:3  neat 
briquettes  and  the  results  compared  with  those  obtained  with  1:3 
neat  briquettes  w  ith  the  standard  sand  suggested  by  the  Ameri- 
can Society  of  Civil  Engineers  ;  that  is,  sand  all  passing  through 
a  No.  20  sieve.  Such  a  standard  briquette  for  seven  days  is 
credited  with  a  strength  of  205  lb.  per  .square  inch,  while  tests 
made  with  the  sand  employed  in  the  work  in  question  showed 
with  1:3  briquette  a  strength,  at  the  end  of  seven  days,  of  462  lb. 
per  square  inch;  with  a  1:4  briquette  for  the  same  period,  343  lb., 
and  with  a  1:6  briquette,  205  lb. ,  the  last  figure  being  exactly 
equivalent  to  the  1 13  standard  briquette.  A  series  of  twenty- 
eight-day  results  were  also  obtained,  comparing  the  fi^-nros  with 
the  276  lb.  credited  to  the  standard  briquette  for  tliis  poj  icni  ;  a 
1 13  briquette  gave  516  lb.  ;  a  1:4  briquette,  4291!).;  aiui  a  1:6 
briquette,  281  lb. 

Attention  is  called  to  the  considerable  area  over  which  a  rela- 
tively small  amount  of  concrete  was  distributed.  For  example, 
in  the  entire  screen  house,  both  in  the  substructure  and  the 
framework  of  the  superstructure,  there  are  less  than  1,100  cu. 
yd.  distributed  over  a  length  of  322  ft.,  or  less  than  3^^  cu.  ft. 
per  running^  foot.  Similarly,  for  the  600  ft.  of  intake  structure, 
the  total  amount  of.concrete  will  amount  to  about  3^^  cu.  yd_ 
jjer  running^  foot.  The  head  Work,  luving  both  to  its  location 
and  to  the  relatively  large  volumes  of  the  concrete  work,  did  not 
present  the  same  conditions.  The  total  amount  of  concrete  com- 
prised in  the  contract  for  the  headwork  structures  described  will 
amount  to  about  7,000  cu.  yd.  Owing  to  the  fact,  among  other 
thing's,  that  the  rock  excavation  necessary  for  the  intake  struc- 


ure  has  not  been  entirely  executed,  work  has  not  yet  been 
started  on  this  portion  of  the  headworks,  but  the  head  block  and 
the  sereoi\-luMise  fonnd.itions  and  framework  have  been  complet- 
ed, riiis  wiirk  w.is  started  about  Sept.  10,  and  between  that 
date  and  Wn .  1  5  t ho  liulk  of  the  work  was  entirely  completed, 
.•iml  tlie  oonti'.-iotor ,  tiu-  Reinforced  Cement  Construction  Com- 
pany, ol  \'ork,  considers  the  expedition  with  which  the 
work  was  polornied  as  noteworthy. 

Four  eonorete  mixers  were  employed,  two  for  the  head  block 
and  two  for  the  screen  house.  The  concrete  plant  for  the  head 
block  was  erected  in  the  inner  forebay  and  toward  the  inner  wall, 
so  that  materials  were  readily  discharged  to  it  from  the  adjoining 
bank.  Arrangements  were  made  with  the  local  street  railway 
company  for  hauling  the  sand  from  the  sand  bank  and  cement 
from  the  railroad  cars.  Separate  hoppers  were  provided  for  the 
ei-ushed  stone  and  the  sand,  and  alongside  of  these  a  cement 
house  was  provided  with  a  chute  for  sending  the  bags  of  cement 
fi  om  the  top  of  the  bank  to  the  cement-house  door.  The  mixer 
ol  this  particular  plant  rested  on  the  floor  of  the  forebay  below 
ilio  level  of  the  floor  of  the  cement  house,  and  the  mixed  concrete 
was  dumped  into  a  bucket  which  was  lifted  in  place  by  a  derrick 
of  the  stifi-leg  type  with  a  90-ft.  boom.  For  the  screen  house  the 
contractor  had  to  lay  down  a  working  track  for  the  delivery  of 
the  materials  and  a  .self-propelling  derrick  was  used,  mounted  on 
another  set  of  rails  parallel  with  the  screen  house,  to  lift  the 
bucket  to  the  point  of  use.  Here  concrete  was  mixed  in  quanti- 
ties of  I  cu.  yd.  each,  and  was  dumped  from  the  bucket  to  be 
shoveled  into  the  forms. 

The  difficulties  of  the  work  were  due  to  two  causes.  There 
were  few  railroad  facilities,  and  these  were  more  or  less  con- 
gested on  account  of  the  large  amount  of  work  now  in  progress  in 
the  immediate  vicinity  on  the  Canadian  side  of  the  river.  Labor 
was  difficult  to  obtain  also  on  this  account,  for  not  only  was  there 
a  considerable  demand  for  it  in  connection  with  the  g'eneral 
power  developments,  but  the  town  itself  was  engag'ed  in  a  con- 
siderable amount  of  sewer  work.  The  fact  that  the  concrete  fo^ 
the  screen-house  structure  had  to  be  handled  in  small  lots  on 
account  of  the  small  sizes  of  the  forms  was  also  more  or  less 
of  an  obstacle  to  rapid  erection.  Altogether  some  400,000  ft.  of 
timber  were  required  for  the  forms  of  the  screen  house  and  head 
block,  and  the  quantity  made  it  advisable  to  erect  a  wood-work- 
ing mill,  where  a  small  harvesting  steam  engine  unit  and  a  circu- 
lar saw  were  provided,  enclo.sed  in  a  light  wooden  house.  Lum- 
ber planed  on  one  side  was,  of  course,  purchased,  but  the 
power-driven  saw  was  desirable  both  for  cross-cutting  and  ripping. 
This  house  was  erected  in  the  forebay  immediately  below  the 
bluff  of  the  inner  bank. 

The  reinforced  concrete  work  described  w-as  desig'ned  and 
constructed  by  the  Reinforced  Cement  Construction  Company, 
under  the  supervision  of  the  Niagara  Construction  Company,  of 
which  Messrs.  L.  L.  &  P.  N.  Nunn  are  engineers,  and  Mr.  O.  B. 
.Suhr  is  resident  engineer.  The  working  force  varied  from  50  to 
100,  not  including  the  engineers,  foremep  and  carpenters.  The 
enclosure  of  the  superstructures  was  not  included  in  this  work, 
as  concrete  blocks  are  to  be  employed.  Messrs.  Green  &  Wicks, 
of  Buffalo,  are  the  architects  for  the  buildings,  which  are  desig'n- 
ed with  reference  to  their  location  within  the  confines  of  the 
Queen  Victoria  Niagara  Falls  Park.  The  intake  structure  is  to 
be  undertaken  next  spring,  and  by  contract  must  be  completed 
within  sixty  working  days. — Abstract  from  the  Engineering 
Record. 


Depreciation  of  power  plants  should  be  charged  off  at  the  rate 
of  10  per  cent,  annually,  according  to  Mr.  R.  F.  Hay  ward,  chief 
engineer  of  the  Utah  Light  &  Power  Company.  This  should  be 
figured  on  the  whole  cost  of  construction,  whether  the  plant  is 
operated  by  steam  or  water.  "The  neglect  to  do  this  may  be 
hidden  by  reorganizations  or  abnormal  growth  of  business,"  he 
states,  "but  it  means  financial  failure  .sooner  or  later.  It  is 
extraordinary  how  often  people  who  ought  to  know  better  will 
shut  their  eyes  to  this  fundamental  law  of  engineering  finance.^ 

For  more  than  20  years  researches  have  been  made  with  a 
view  to  fixing  on  a  waterfall  capable  of  turnishing  sufficient 
power  to  supply  St.  Petersburg  with  electricity.  Hitherto  the 
most  suitable  for  this  purpose  appeared  to  be  a  cataract  in 
Finland,  which  it  was  proposed  to  utilize  for  the  working  of  an 
electric  tramway.  Further  researches,  however,  have  resulted 
in  the  discovery  of  the  Kiviniemi  waterfall  on  thei  i\  er  X'oksen 
(46  miles  from  St.  Petersburg,)  with  energy  equivalent  to  25,000 
horse  power.  Unless  the  difficulties  of  conveying  the  current 
rove  insuperable,  this  waterfall  will  be  purchased. 
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COMPARATIVE  ADVANTAGES  AND  COST 
OF  STEAM  AND  ELECTRIC  POWER.* 

By  K.  L.  AlTKEN,  Consulting-  Electrical  Eng-ineer. 
When  the  title  of  the  subject  on  which  I  am  to  speak 
was  given  me,  I  was  somewhat  perplexed  as  to 
whether  I  was  to  consider  the  comparative  advantages 
and  cost  of  putting  a  boiler  and  engine  in  a  factory, 
as  against  the  purchasing  of  electrical  power  from 
a  central  station,  or  whether  I  was  to  deal  with 
mechanical  versus  electrical  drive.  Both  questions 
are  interesting,  so  I  have  decided  to  give  considera- 
tion to  each. 

Whether  power  is  to  be  made  or  bought,  the  heating 
of  the  building  must  be  estimated.  The  cost  of 
heating  depends  upon  the  purpose  for  which  the 
building  is  to  be  used,  the  size  of  the  building,  its  plan, 
the  thickness  and  material  of  its  walls,  the  number  and 
size  of  windows  and  other  openings,  its  exposure,  and 
the  external  temperature.  Having  figured  this  cost, 
the  power  and  lighting  loads  must  be  considered,  and 
knowing  the  cost  of  current,  it  is  a  simple  matter  to 
ascertain  the  total  cost  per  year  for  heating,  lighting 
and  power. 

Installed  in  the  building  will  be  a  certain  number  of 
motors  and  lights — therefore,  for  simplicity,  I  will  con- 
sider the  cost  of  generating  electricity  on  the  premises 
to  supply  this  same  equipment.  The  load  curve  must 
be  carefully  made  up,  and  from  this  is  derived  the  in- 
formation necessary  to  decide  on  the  maximum  capa- 
city of  the  plant,  and  as  to  how  the  units  shall  be 
divided.  Then  knowing  the  load  variation,  the  cost  of 
light  and  power  per  year  can  be  figured,  this  cost  in- 
cluding the  labor  and  coal  which  would  have  been  re- 
quired for  heating  were  no  plant  installed.  I  assume, 
of  course,  that  the  exhaust  steam  will  be  sufticient  to 
take  care  of  this  heating. 

In  this  way,  the  two  schemes,  reduced  to  a  dollars 
and  cents  basis,  may  be  considered.  Two  other  im- 
poftant  items  enter  into  the  proposition  at  this  point  ; 
first,  if  the  machinery  in  the  building  require  a  very 
constant  speed,  better  results  will  usually  be  obtained 
from  a  plant  under  your  own  control  ;  and  second,  if 
an  accident  occur  in  your  own  plant,  it  may  mean  a 
shutdown  until  repairs  can  be  made,  while  in  the  case 
of  buying  current  from  a  large  central  station,  this  risk 
is  almost  eliminated. 

It  is  not  possible  to  place  before  you  figures  in  con- 
nection with  actual  costs — the  expense  of  buying  power 
depends  on  the  supplying  company,  and  the  cost 
of  producing  depends  on  several  variable  quantities. 
Each  proposition  must  be  studied  and  figured  separ- 
ately— and  practically  no  two  ever  work  out  alike. 
In  many  cases,  an  isolated  plant,  if  properly  laid  out, 
will  show  a  material  saving,  while,  in  the  same  case, 
the  plant,  if  badly  designed,  will  mean  a  serious  and 
irrevocable  loss. 

To  take  up  the  two  inethods  of  drive — the  mechani- 
cal and  the  electrical — I  want  to  place  before  you,  for 
illustration,  the  two  extreme  conditions,  one  of  which 
can  be  found  in  the  roll  equipment  of  the  Homestead 
Steel  Works,  and  the  other  in  the  new  C.  P.  R.  shops 
at  Montreal.  In  the  former  case, the  big  plate  rolls  are 
each  supplied  with  its  own  boiler  and  engine — the 
amount  of  power  required  being  extremely  large,  and 

*An  address  delivered  before  the  Canadian  Manufacturers'  Association, 
Feb.  ay  .igo^. 


the  engine  being  attached  directly  to  the  roll.  In  the 
latter  case,  the  total  power  used,  while  being  on  a 
large  scale,  does  not  compare  with  one  of  the  single 
engines  at  Homestead,  and  instead  of  being  used  at 
one  point,  is  distributed  over  a  large  area.  At  Home- 
stead there  are  also  some  30,000  horse  power  of  motors 
used  as  are  the  C.  P.  R.  motors  at  Montreal,  and  sup- 
plied from  one  power  house. 

Actual  experience  shows  us  that,  with  the  exception 
of  special  cases,  the  capacity  of  the  power  house  should 
be  considerably  smaller  than  the  total  of  the  motors 
connected.  For  instance,  for  the  30,000  horse-power 
of  motors  in  Homestead,  the  power  house  has  a  capa- 
city of  but  4,000  horse  power.  The  works  cover  such 
a  large  area  that  were  mechanical  drive  used,  and  all 
the  power  delivered  by  the  motors  supplied  from  one 
point  mechanically,  the  required  capacity  would  per- 
haps reach  50,000. 

In  the  case  of  a  new  factory,  costing  a  total  of,  say, 
$500,000,  and  covering  a  fairly  large  area,  we  find 
that  this  total  cost  will  install  either  mechanical  or 
electrical  drive.  Although  the  power  house  capacity  is 
smaller  for  the  electrical,  the  first  cost  of  boiler,  en- 
gine, generator,  switchboard,  wiring  and  motors,  will 
be  somewhat  higher  than  the  first  cost  of  a  boiler  and 
engine  of  the  necessary  size,  together  with  belts  and 
shafting.  Still  the  saving  in  the  size  of  all  the  build- 
ings eff"ected  by  the  electrical  equipment  just  about 
makes  up  this  difi"erence. 

In  the  comparative  operating  costs,  we  find  an  in- 
teresting stud}'.  As  the  first  costs  are  practically  the 
same,  the  items  of  interest  and  insurance  need  not  be 
considered.  Depreciation  will  almost  invariably  show 
a  saving  in  favor  of  the  electrical  drive,  provided  the 
item  for  shop  attendance  be  kept  the  same  as  it  would 
be  for  the  inechanical.  Incidental  repairs,  oil  and 
waste,  and  other  sundries,  favor  the  electrical.  In  the 
power  house  proper  is  the  greatest  saving.  The 
equipment  being  much  smaller  as  I  have  already  men- 
tioned, the  items  of  labor,  coal,  and  water  are  corres- 
pondingly reduced.  . 

When  considering  the  efficiency  of  tiie  two  systems, 
the  argument  is  often  advanced  that  if  the  power  of 
the  engine  be  applied  directly  to  the  shop,  then  sin.  li  a 
system  must  of  necessity  be  more  efficient  than  if  the 
energy  be  transformed  into  electricity  by  a  generator, 
with  a  loss  ;  transmitted  by  wires,  with  a  loss  ;  and 
reconverted  into  mechanical  motion  by  motors,  wilit 
still  another  loss.  This  is  a  serious  error,  for  it  gives 
no  consideration  to  the  power  which  is  continuouslv 
required  to  drive  the  belts  and  shafting.  Numerous 
tests  have  shown  that  this  will  sometimes  amount  to 
fifty  per  cent,  of  the  total  energy  delivered  by  the  en- 
gine. Electrical  apparatus  has  very  high  efficicncx 
covering  wide  viariations  of  load  ;  for  the  purpose  of 
making  the  point  clear,  figures  in  connection  with  the 
two  methods  of  drive,  applied  under  similar  conditions, 
may  be  of  interest.  Consider  that  100  horse-power 
is  required  by  ten  machines,  and  that  witli  me- 
chanical drive,  30  horse  power  is  needed  to  tinn  llu- 
shafting.  Then,  when  the  machines  are  taking  100 
horse  power,  the  engine  will  be  delivering  130; 
when  using  50,  the  engine  shows  80  ;  when  tising 
25,  the  engine  gives  55,  and  when  taking  no  iiowor 
at  all,  the  engine  mtist  still  deliver  30  to  run  ihc 
shafting. 
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Therelore,  when  ilelivering'  full  power,  the  losses  of 
the  two  systems  are  almost  identical  ;  at  half  load  the 
savinv;-  in  favor  of  the  electric  drive  is  16%  ;  at  quarter 
load  2j  ;  and  at  no  load  56%.  Working  on  these 
tiyures  and  assuming  that  the  average  load  is  20%, 
then  the  actual  saving  in  power  of  the  electriciJ  system 
is  32  .  With  very  few  exceptions,  the  electrical  drive 
means  a  lower  coal  consumption. 

\ow  to  come  to  tlie  greatest  consideration  of  all — 
the  relative  advantages.  Manufacturers,  in  the  past, 
and  1  may  e\  en  say  in  the  present,  when  about  to 
locate  a  factory,  have  given  great  consideration  to  the 
cost  of  power,  and  in  so  doing  have  overlooked  a  num- 
ber of  other  conditions  of  much  greater  importance. 
For  instance,  two  towns  are  trying  to  induce  a  manu- 
facturer to  locale  within  their  limits — one  offers  power 
at  $15  per  horsepower  per  year,  and  the  other  at  $12. 
This  will  mean  a  saving  of  20%  in  the  power  account  in 
favor  of  one  town,  and  looks  worth  while,  when  viewed 
t'rom  a  distance.  But  suppose  that  the  town  which 
offers  power  at  $15  is  located  on  the  main  line  of  one 
of  the  railways,  and  that  the  other  is  out  somewhere  on 
one  of  the  branches — then  delays  in  goods  in  transit, 
either  raw  material  coming  in,  or  finished  articles  go- 
ing out,  may  more  than  counterbalance  the  saving  in 
the  power  bill.  Therefore,  at  the  best,  to  give  primary 
consideration  to  the  cost  of  power,  is  a  very  short- 
sighted policy. 

Now,  taking  the  business  of  manufacturing  as  a 
whole,  the  cost  of  power  is,  at  the  greatest,  but  a 
small  percentage  of  the  total  cost  of  running  the  estab- 
ment — for  example,  let  us  consider  it  at  5%.  If  you 
can  make  a  saving  in  your  power  account  of  20%,  it  is 
certainly  well  worth  while,  provided  it  has  no  counter- 
acting influence,  but  it  reduces  your  cost  of  manufacture 
but  one  per  cent.  While  the  electrical  and  mechanical 
drives  have  the  same  initial  cost,  and  the  electric  has  low- 
er operating  cost,  still  there  is  one  point  in  its  favor  upon 
which  I  have  not  touched,  and  that  one  point  over- 
shadows all  the  rest.  With  the  electrical  drive  you  get 
something  which  the  mechanical  system  cannot  possibly 
give  you — a  truly  flexible  control.  If,  without  increas- 
ing either  your  power  cost  or  your  labor  cost, in  fact,  in- 
creasing but  the  one  item  of  raw  material,  you  can  raise 
your  output  of  finished  goods  20  or  25%,  then  surely 
the  proposition  merits  consideration.  To  illustrate  my 
meaning,  take  the  case  of  an  ordinary  engine  lathe. 
With  the  generally  used  speed  changing  system  of  cone 
pulleys  and  gears,  the  speed  jumps  are  often  as  much 
as  100%.  Consider  three  abstract  speeds,  50,  100  and 
200,  each  being  an  increase  of  100%  ov^er  the  one  just 
below.  Take  a  certain  piece  of  work,  and  consider 
that  the  best  speed  is  75.  You  cannot  run  that  lathe 
at  the  100  point  and  get  satisfactory  work,  and  conse- 
quently it  must  be  run  at  50.  This  means  that  the 
work  in  question  will  take  just  50%  more  time  to  turn 
out  than  is  really  necessary.  With  the  proper  system 
of  electrical  drive,  the  lathe  could  run  very  close  to  the 
75  point,  and  therefore  at  its  maximum  capacity. 


.Another  point  -against  the  mechanical  drive — is  that 
machinery  has  to  be  located  in  the  shop  with  regard  to 
shafting  arrangements,  while  the  governing  condition 
should  be  convenience  and  rapidity  in  handling  goods. 
When  new  machinery  is  to  be  added,  it  may  mean 
material  changes  in  the  existing  equipment — and  such 
changes  cost  money  and  take  time.  With  the  electri- 
cal drive,  extensions  may  be  made  without  interfering 
with  any  part  of  the  plant.  Wwith  mechanical  drive 
you  put  your  power  house  where  you  must;  the  elec- 
trical allows  you  to  put  it  where  most  convenient. 

Where  shafting  and  big  belts  are  running,  the  walls 
and  ceilings  are  invariably  dirty,  and  the  shop  is  dark, 
to  say  nothing  of  the  continual  source  of  danger  which 
the  belts  constitute.  It  is  well  known  that  the  bright- 
ness and  safety  of  an  establishment  are  factors  of  the 
quality  and  quantity  of  the  output. 

Considering  my  remarks  on  the  drive  problem,  they 
may  appear  rather  one-sided,  but  if  this  be  the  case,  it 
is  because  the  proposition  is  one-sided.  There  are 
cotiditions  which  unquestionably  call  for  the  electric 
drive,  and,  on  the  other  hand,  conditions  exist  in 
many  cases  where  such  method  of  drive  would  be  ab- 
surd. I  have  endeavored  to  touch  on  the  governing 
features  in  a  general  way,  and  from  an  unbiased  stand- 
point ;  I  sincerely  trust  that  my  opinions  have  been  of 
interest  to  you. 

I  thank  you,  gentlemen,  for  your  attention. 


UNIPOLAR  DYNAMOS. 

Bv  James  Asuer. 

The  first  unipolar  dynamo  was  used  by  Professor 
Michael  Faraday,  of  London,  in  the  year  1831.  A  few 
years  previously  Prof.  Barlow  had  invented  a  small 
electric  motor,  which  consisted  in  a  toothed  wheel 
whose  teeth  dipped  into  a  drop  of  mercury  between  the 
legs  of  a  permanent  magnet.  On  passing  a  current 
along  the  shaft,  then  down  the  wheel  and  out  through 
the  mercury,  a  rotation  of  the  wheel  ensued.  Sturgeon 
used  a  smooth  instead  of  a  toothed  wheel  and  found 
that  even  then  the  machine  worked  as  a  motor.  Now, 
in  1831  Prof.  Faraday  used  a  rubbing  contact  of  wire 
instead  of  a  mercury  contact.  Instead  of  sending  a 
current  into  the  little  machine  he  placed  a  crank  upon 
the  shaft  and  turned  it.  A  galvanometer  in  the  electric 
circuit  showed  that  when  the  user  turned  the*  machine 
in  one  direction, a  current  flowed  say,  toward  the  right, 
but  when  he  turned  the  machine  in  the  opposite  direc- 
tion the  current  flowed  toward  the  left. 

Apparatus  designed  for  showing  electric-magnetic 
rotations,  on  being  mechanically  rotated,  generated 
weak  currents  of  electricity.  One  of  these  consisted  in 
a  straight  permanent  magnet  vertically  mounted  on 
pivots.  On  leading  in  a  current  at  either  one  or  both 
poles,  and  out  at  the  middle  of  the  magnet  through  a 
mercury  trough,  or  vice  versa,  the  magnet  was  set  in 
rapid  rotation.  On  disconnecting  the  battery  and 
rotating  the  magnet  mechanically,  the  galvanometer 
showed  the  presence  of  a  current  of  electricity.  When 
the  direction  of  motion  was  reversed  the  direction  of 
the  current  was  likewise  reversed.  The  machines  so 
far  described  were  not  intended  for  industrial  use. 

Werner  Siemens  invented  and  constructed  a  unipolar 
dynamo  which  consisted  in  a  horizontal  U-shaped 
clcctro-magnct ,   roihid  the  pole- 
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cylindrical  armatures  of  copper  were  caused  to  rotate. 
A  second  electro-mag'net,  ha\  ing  pole  extensions,  lay 
between  the  legs  of  this  electro-magnet.  The  pole 
extensions  nearly  surrounded  the  copper  arma- 
tures. These  armatures  were  divided  longitudinally 
into  several  sections,  each  of  which  was  connected 
with  a  slip  ring  and  several  bruslies,  in  order  to  increase 
the  voltage. 

Delafield  in\enled  a  machine  somewhat  similar  to 
that  of  Siemens.  Hut  in  this  machine  the  copper 
cylinders  were  not  divided.  The  electro  magnetic 
structure  formed  a  consequent  pole  within  each  hollow 
cylindrical  copper  armature. 

Professor  Galileo  Ferraris,  of  Turin,  Italy,  invented 
a  unipolar  dynamo.  The  electro-magnetic  system  con- 
sisted of  two  horizontal  electro  magnets  laid  end  to 
end,  and  having  their  like  poles  in  contact  with  each 
other.  Within  a  semi-cylindrical  cavity  extending 
across  the  top  of  the  upper  consequent  pole  a  plain 
armature  rotates,  while  below  a  semi-cylindrical  cavity 
extending  across  the  lower  consequent  pole  another 
plain  cylindrical  armature  rotates.  The  lines  of  force, 
after  passing  through  the  upper  armature,  traverse  its 
shaft  and  find  their  way  into  the  shaft  of  the  lower 
armature.  They  next  pass  through  this  armature  and 
are  led  off. 

Professor  Crocker,  of  Columbia  University,  New 
York,  in  conjunction  with  Mr.  Parmly,  designed  several 
unipolar  dynamos  about  fifteen  years  ago.  One  of 
these  consists  in  two  large  annular  electro  magnets 
standing  in  vertical  plains  ;  the  opposite  poles  of  each 
field  magnet  are  very  close  together.  A  hollow  cylin- 
drical armature  carried  on  spokes,  or  on  a  spider, 
rotates  with  each  end  within  the  intense  magnetic  field. 
Brushes  extend  through  holes  in  the  magnet  and  carry 
off  current  from  the  armature. 

Mr.  C.  E.  L.  Brown,  of  the  firm  of  Brown,  Boveri 
&  Company,  on  the  Continent,  designed  and  constructed 
a  machine  somewhat  similar  to  the  foregoing. 

Lord  Kelvin  (formerly  Sir  Wm.  Thomson)  con- 
structed a  unipolar  dynamo  consisting  in  a  disk  at  two 
diametricallv  opposite  points  of  which  stood  a  vertical 
field  magnet,  witliin  which  rotated  the  disk  armature. 
The  disk  was  slit  radially  into  many  spokes.  The  cur- 
rent passed  out  at  brushes  pressing  on  either  the 
broadened  edge  of  the  slit  disk  or  on  a  hoop  enclosing 
the  same. 

I'olecho  designed  and  constructed  a  machine  similar 
to  that  of  Lord  Kelvin.  The  amperage  was  very  great, 
but  the  voltage  was  low. 

Professor  George  Forbes,  of  (Glasgow,  invented  an 
iron-clad  unipolar  dynamo.  A  solid  iron  cylinder  six 
by  four  inclies  in  dimensions  rotated  within  a  thick, 
hollow  iron  cylinder,  by  which  it  was  completely  en- 
closed. Two  magnet  coils  lay  in  grooves  in  the  casing 
and  opposite  the  ends  of  the  armature.  Brushes  ex- 
tended through  holes  in  the  casing  near  the  coils.  This 
machine  gave  an  amperage  of  several  thousand,  but  it 
yielded  a  voltage  of  only  about  two. 

F.  L.  O.  Wadsworth  designed  a  massive  unipolar 
dynamo  having  a  vertical  shaft.  The  two  disk  arma- 
tures are  each  divided  into  several  sections  connected 
with  annular  mercury  troughs  surrounding  the  machine. 
The  disk  is  subdivided  and  the  sections  are  connected 
with  the  troughs  in  order  to  raise  the  voltage.  The  shaft 
must  be  vertical  in  order  to  make  use  of  mercury  contacts 
entirely  round  the  circumference  of  the  tlisk  armatures. 


Mr.  Heath,  of  the  New  England  States,  designed 
and  constructed  several  forms  of  unipolar  dynamos 
only  a  few  years  since.  Perhaps  his  best  design  is  that 
in  which  a  massive  yoke  wound,  vertical  field  magnet 
stands  with  hollow  cylindrical  poles  uppermost  and 
looking  towards  each  other.  These  poles  extended 
within  a  hollow  cylindrical  iron  armature.  This  arma- 
ture is  electrically  connected  with  the  non-magnet  shaft 
by  a  web.  Brushes  press  against  the  armature  near  its 
ends.  There  are  or  may  be  several  concentric  cylinders, 
each  fitting  closely  over  but  insulated  from  that  within. 
Each  cylinder  may  then  have  its  own  brushes.  The 
voltage  is  higher  when  the  machine  is  constructed  in 
this  manner.  The  current  is  led  off  from  the  shaft  by 
ordinary  brushes. 

The  unipolar  dynamo  yields  an  enormous  current, 
but  the  pressure  is  very  low.  In  other  words,  it  gives 
great  amperage  but  low  voltage.  The  amperage  per 
pound  of  weight  of  machine  is  far  greater  than  that 
from  any  other  machine.  Lamination  of  armature  or 
pole  pieces  is  unnecessary;  there  is  neither  moving 
wire  nor  commutator.  The  machine  is  extremelv 
simple,  its  first  cost  is  low  and  it  occupies  little  space. 
The  current  is  perfectly  steady.  Did  not  Mr.  Carl 
Hering  write  that  when  a  telephone  is  in  circuit  with  a 
unipolar  dynamo  you  cannot  hear  the  slightest  sound  ? 

On  the  other  hand,  the  voltage  is  very  low,  usually 
only  from  two  to  five,  hence  such  machines  are  little 
used,  except  for  electroplating.  In  order  to  secure 
even  these  low  voltages,  the  machine  must  be  driven  at 
very  high  speeds.  Difficulty  is  found  in  taking  off 
currents  of  great  amperage  from  the  circumference  of 
the  rapidly  rotating  armature.  Numerous  brushes  are 
requisite,  they  are  liable  to  heating  and  wear,  and  the 
loss  of  mechanical  power  from  torque  of  brush  friction 
is  considerable. 

Many  electrical  engineers  have  tried  to  design  uni- 
polar dynamos  which  have  neither  brushes  nor  slip 
rings.  But  no  man  has  yet  constructed  one  which  will 
work. 

There  appears  to  be  no  law  of  nature  which  asserts 
that  the  thing  cannot  be  done.  I  think  that  it  can  be 
done  ;  moreover,  1  think  that  I  shall  soon  lia\  c  in  opera- 
tion a  machine  of  this  kind.  I  have  given  tiie  subject 
some  thought  during  the  past  twenty-two  years.  1 
had  models  made  from  time  to  time.  All  failed  to 
work.  I  see  now  why  they  failed,  and  why  other  men's 
schemes  failed.  The  common  theory  of  d}namos  is 
insufficient  and  unsatisfactory. 

It  does  not  appear  that  the  unipolar  dynamo  has 
ever  been  practically  used  as  a  motor.  This  could 
easily  be  done,  and  it  could  best  be  done  where  either 
storage  or  primary  batteries  are  available,  for  example 
in  electric  carriages.  The  cells  of  the  storage  battery 
might  be  connected  so  as  to  give  a  current  of  very  low 
voltage  but  of  great  amperage. 

1  wish  to  call  attention  to  a  statement  which  is  fre- 
c|uently  made,  to  wit,  that  the  term  unipolar  d)  namo  is 
a  misnomer.  Distinguished  writers  even  condenui 
the  use  of  the  term  imipolar  as  applied  to  a  dynamo. 
They  say,  and  say  truly,  that  magnets  have  at  least 
two  poles.  One  writer  on  the  other  hand  did  not  con- 
demn the  term  unipolar.  He  says  that  the  unipolarity 
refers  to  the  current,  not  to  the  field  magnet.  .\ 
unipolar  dynamo  is  one  in  no  part  of  which  is  tlio 
direction  of  the  current  periodically  reversed  during  the 
motioti  of  the  rotating  portion  of  the  machine. 
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Tlic  words  "frenzied  finance" 
Municipal  Ownership,  can  well  be  applied  to  the  public 
owner.ship  movement  that  ha.s 
bcct^iiK'  .so  popular  with  some  of  our  municipalities. 
TIkv  take  up  ihe  consideration  of  the  building  of  a 
pow  er  house,  and  right  at  the  outset  say,  "  We  are  go- 
ing to  soli  power  at  $10."  They  don't  know  definitely 
what  the  plant  is  going  to  cost,  and  they  have  no  idea 
whatever  of  the  running  expenses.  The  result  of  the 
whole  thing  is  that  when  the  plant  is  in  operation,  they 
find  that  $10  power  is  out  of  the  question,  and  when  an 
attempt  is  made  to  raise  the  price,  the  business  drops 
off.  There  is  a  law  in  the  State  of  Massachusetts  which 
prohibits  any  municipality  from  selling  gas  or  electricity 
below  the  real  cost  of  manufacture,  and  if  we  had  such 
a  law  in  Canada  it  would  be  a  very  good  thing.  Then 
every  Council, before  building  a  new  plant,  or  takingover 
a  privately  owned  one,  would  make  a  most  careful 
investigation  of  the  cost  of  production,  and  the  guess- 
work feature  which  how  characterizes  such  deals  would 
be  eliminated. 


Lamp  R-enewBLls. 


Toronto,  Ont. 
Toronto,  Ont. 
Chatham,  Ont. 


It  is  indeed  surprising  how  little 
attention  the  average  central 
station  manager  gives  to  the  subject  of  controlling  the 
incandescent  lamps  which  are  used  on  his  circuits,  and 
also  how  limited  his  knowledge  is  in  regard  to  the  ad- 
vantages which  arise  from  such  control.  Primarily, 
it  is  his  business  to  supply  electrical  energy,  and  he 
seems  to  lose  sight  of  the  fact  that  his  customers  pur- 
chase this  energy  with  the  sole  object  of  obtaining 
light  therefrom.  In  our  last  issue,  when  speaking  ot 
the  Montreal  Light,  Heat  &  Power  Company,  we  said 
that  it  was  the  central  station's  chief  desire  to  maintain 
friendly  relations  with  the  public.  We  might  have 
gone  somewhat  further  and  explained  that  "  friendly 
relations  "  usually  result  from  a  service  which  is  satis- 
factory in  every  sense  of  the  word.  Very  few  con- 
sumers, where  they  have  to  buy  their  ow^n  renewals, 
will  make  such  purchase  until  their  lamps  actually  burn 
out — and  then  only  with  much  grumbling-.  The  direct 
result  is  that  the  consumer  kicks  when  he  has  to  go 
down  into  his  pocket  for  money,  and  also  kicks  because 
his  light  is  poor.  On  the  first  ground,  he  really  has  no 
complaint  ;  on  the  second,  he  has,  but  its  remedy  is 
entirely  within  himself.  He  knows  nothing  of  voltage, 
efficiency,  and  such  like  terms  ;  candlepower,  especially 
sixteen  candlepower,  is  in  his  mind  to  a  certain  extent, 
but  is  regarded  as  a  species  of  myth.  Now,  if  a  man 
contracts  a  bill  with  us  to  the  extent  of  ten  dollars,  wo 
find  it  more  satisfactory  to  have  him  make  payment  in 
a  lump,  in  preference  to,  say,  a  dollar  a  month  plan. 
It  may  shock  him  to  hand  over  ten  dollars  once, 
hut  it  will  shock  him  much  more  to  have  to  hand 
o\  or  one  dollar  ten  times.  It  is  really  the  .same  in  the 
end,  but  is  far  from  appearing  to  him  in  that  light. 
There  you  have  the  position  of  the  consumer  who  buys 
his  own  renewals.  Should  he  purchase  a  fairly  good 
stock  right  at  the  outset,  ho  would  not  feel  so  badly 
about  replacing  a  burnt-out  lamp  ;  hut  when  he  buys 
them  piecemeal,  things  appear  to  him  somew-hat  differ- 
entlv.  .\nd  besides —and  this  is  tlie  important  point — 
lie  purchases  the  cheapest,  longest-life  lamp  he  can  ob- 
tain, and  much  to  his  disad\  antago.  Therefore,  it  w^ill 
be  seen  that  when  the  lamps  are  out  of  the  control  of 
the  central  station  manager,  dissatisfaction  js  almost 
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sure  to  exist.  The  disease  cannot  be  cured,  hut  its 
cause  ma}-  be  removed.  To  make  the  removal  per- 
manent and  complete,  the  renewals  should  be  g^iven 
free.  But  how,  and  it  is  but  a  natural  question,  can 
any  company  afford  to  replace  dim  or  burnt-out  lamps 
with  new  ones,  and  make  no  charge  therefor  ?  They 
do  not.  But  the  consumer  thinks  they  do,  and  can  find 
no  explanation,  nor  is  he  given  any.  Hence  he  is 
happy,  he  has  good  bright  lamps  and  good  light  in 
consequence,  and  in  his  mind  he  cherishes  the  idea  that 
the  lighting  company,  though  much  abused,  is  really  a 
philanthropist  in  disguise.  Here  is  a  condition  which 
to  our  mind  may  be  characterized  by  the  term 
"  friendly  relations."  But  the  consumer  pays  for  his 
renewals  just  the  same,  though  he  may  not  know  it. 
The  lighting  rate  is  made  up  to  include  the  cost  of 
"  free  "  lamps,  and  when  the  little  monthly,  or  quarter- 
ly bill,  is  received,  you  may  truly  say  that  a  certain 
percentage  of  it  is  for  new  lamps  furnished  ;  only,  as 
we  said  before,  it  does  not  appear  in  that  guise.  Let 
every  central  station  manager  give  due  consideration 
to  this  all-important  subject,  and  the  time  he  spends  in 
studying  the  proposition  will  not  be  wasted.  Mind 
you,  furnishing  new  lamps  at  cost,  or  half  cost,  or  at 
any  charge  whatsoever,  will  not  accomplish  the  same 
results  as  if  they  are  given  free  for  the  asking.  And 
all  lamps  received  back — make  that  a  point,  the  old 
lamp,  glass  unbroken  must  be  returned — are  not  useless  ; 
in  many  cases  a  little  soap  and  water  will  make  them  as 
good  as  new.  Experiment  with  your  lamps  ;  get  the 
make  best  suited  to  your  service,  and  buy  in  large 
quantities  to  get  close  prices.  Do  not  get  all  the  same 
voltage — there  may  be  points  in  your  town  where  the 
pressure  is  low,  and  therefore  a  lamp  of  lower  voltage 
will  give  better  results.  There  is  one  more  point,  and 
it  is  worthy  of  consideration.  There  are  certain  stand- 
ard voltages  used  throughout  Canada,  and  for  illustration 
we  will  take  104  and  1 10.  When  a  representative  of  a 
lamp  house  next  comes  your  way,  take  him  quietly 
aside,  talk  to  him  earnestly,  and  no  doubt  he  will  make 
you  a  nice  low  price  on  102  and  108  volt  goods,  which 
he  can  ship  in  large  quantities,  and  at  once. 


While  our  Canadian  towns  and 
LigKt  ar\d  Crime.     cities  are  comparatively  free  from 

crime,  still  there  is  a  point  in 
connection  with  this  subject  which  every  municipality 
should  bear  in  mind.  Rowdyism,  which  constitutes 
crime  in  an  incipient  stage,  is  probably  the  most  objec- 
tionable condition  from  the  standpoint  of  the  pedestrian, 
and  wherever  there  is  a  specially  dark  street  or  corner, 
there  you  will  find  a  rendezvous  for  all  the  young  hood- 
lums in  town.  The  remedy  is  simplicity  itself.  Make 
the  street  light,  and  the  trouble  will  disappear,  if  not 
entirely,  then  to  such  an  extent  as  to  more  than  warrant 
the  expenditure  for  the  light.  The  next  time  your 
municipality  is  considering  the  wisdom  of  putting  on  an 
additional  constable,  get  up  at  the  council  meeting  and 
advocate  that  the  money  which  they  propose  to  spend 
on  the  police  force  be  used  for  the  installation  of  more 
arc  lamps.  Prepare  convincing  arguments  to  back 
your  idea,  and  it  will  probably  be  adopted.  There's  a 
lot  of  good  common  sense  in  the  scheme — the  constable 
will  not  be  on  the  dark  streets  continuously,  but  the 
lamps  will  do  away  with  such  streets.  No  less  an 
authority  than   Police  Commissioner  McAdoo,  of  New 


N'ork,  has  said  in  connection  with  this  subject,  "  I 
have  always  believed  that  light  would  prevent  a  great 
deal  of  disorderly  conduct  at  night  in  certain  streets. 
I  do  not  know  of  ;ui\ tliini;-  so  etTective  as  a  means  of 
ridding  us  of  our  man\  1  roubles.  If  they  were  to  give 
me  charge  of  tlie  ligliting  of  New  York,  as  well  as 
its  protection,  I  would  at  least  double  the  number  of 
lamps  now  in  use."  Keep  the  thing  in  mind — a  brightly 
illuminated  town  stands  for  a  place  characterized  by  pro- 
gressiveness.  If  a  business  man  goes  to  a  certain  place, 
with  the  object  of  locat  ing  a  factory  site,  and  has  to  stumble 
up  from  the  station  in  the  dark,  the  primary  impression 
is  not  good,  and  as  we  all  know,  the  initial  impression 
is  the  hardest  to  eliminate.  On  the  other  hand,  should 
he  find  the  town  literally  Hooded  with  light,  it  is  cer- 
tainly a  material  point  in  fa\  or  of  that  particular  loca- 
tion. 


The  older  we  grow,  the  more  we 
Lifting  Magnets.       seem   to   learn,  and  the  more  we 

appreciate  how  little  we  really 
knew  just  a  few  years  back.  Phenomena,  with 
which  we  have  long  been  familiar,  suddenly  finds 
some  new  application,  and  we  begin  to  realize  that 
this  same  familiarity  is  not  always  a  good  thing 
— sometimes  it  breeds  contempt.  To  those  of  us 
who  manifested  electrical  inclinations  in  our  early  days, 
the  magnet  was  probably  the  first  step  in  our  technical 
education.  The  magnet  would  attract  and  lift  iron  or 
steel,  and  the  larger  the  magnet,  the  stronger  this 
attraction,  and  the  heavier  was  the  metal  which  it  would 
lift.  This  was  certainly  interesting,  but  as  time  passed, 
and  the  electro-magnet  with  its  enormous  power  came 
into  its  many  applications,  we  seemed  to  lose  sight  of 
the  original  experiment — that  the  magnet  would  lift 
iron  and  steel.  The  date  of  the  commercial  application 
of  this  property  is  not  man}'  }  ears  back,  and  to-day  we 
find  that  the  lifting  power  of  the  electro-magnet  is  of 
enormous  value.  In  place  of  the  cumbersome  chains, 
which  have  heretofore  been  used  in  connection  with 
crane  work,  a  properly  designed  electro-magnet  is  sus- 
pended from  the  hook,  lowered  over  the  article  to  be 
carried,  a  switch  closed,  and  all  is  ready  for  the  lift. 
And  instead  of  the  time  required  with  the  old  systems, 
it  all  can  be  done  in  as  few  seconds  as  it  takes  to  tell  it. 
Consider  the  saving  in  time,  the  saving  in  the  wages  of 
the  crane  gang,  the  safety,  and  the  convenience  of  the 
thing.  Before,  when  a  heavy  casting  was  set  down, 
blocks  were  placed  beneath  it,  so  as  to  make  possible 
the  slinging  of  chains.  Now  that  is  not  necessar}-. 
Plates,  and  like  shapes,  can  be  piled  close  together, 
thus  efi"ecting  much  econoni}-  in  storage.  And  then 
there  is  the  handling  of  hot  castings,  even  red  hot  cast- 
ings, which  used  to  be  the  bane  of  the  foundry  chain- 
man's  existence.  And  the  wonder  of  it  all  is  that  this 
use  should  be  a  recent,  instead  of  an  ancient  applica- 
tion. But,  no  doubt,  there  are  man}  things  hidden 
from  us  yet.  Twenty  years  ago  it  was  said  that  all 
there  was  to  be  known  in  connection  with  electricity 
was  then  known,  and  ten  years  later  the  same  remark 
was  made.  To-day  we  hear  it  occasionall}-,  but  those 
of  us  who  know,  know  that  we  don't  know  ,  and  the 
future  holds  many  things  in  store  for  us. 


Tho  WostiMii  MamiCactiirini^  Company,  ol  Iiuliaii  lloail,  .\.  W. 
T.,  liaVi-  iiislalK-il  .111  oKH'trlo  llt;htiii-  plani  In  llioir  \Vi>rks. 
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l.l  NKKAL  Kl  l.tS  10  l?K  OHSKRN  liH  HY  COKRESPONDHN TS  : 
All  oimuiricx  will  be  ans»eri\l  ill  tlu-  order  nifiviil,  unless  special  circuiu' 

stances  warrant  other  action. 
QneKtions  to  he  answered  in  an\  spei-ified  issue  should  In-  in  our  hands  hy 

the  clow  of  the  month  preceding  publication. 
Quest  i»->ns  should  be  cv>nfine»l  to  subjects  «(  e:encral  interest.    Those  pcrtaiii- 
ins  to  the  relative  value  o("dirt"en-nt  makes  of  apimratus,  or  w  hich  for  in- 
telligent tn-atment  should  Iv  pl.Ktii  in  the  hands  of  a  i-onsulling;  enntiiccr. 
caiuiot  be  cv^nsidcri\l  in  this  ilcpartincnt. 


1\>  .iv.xid  tumble  and  unn 
k)uesti><ns  clearly,  so 
ntation  required. 


■\  dcla\.  correspondents  should  state  the 
iTc  can"  be  no  possible  douht  as  to  the  info 


Oi'ES.  No.  !  —  I  see  on  patje  241  of  your  Decomher 
issue  mention  ot  the  Ganz  system  which  the  South- 
western Traction  Company,  of  London,  are  putting- 
in.     Can  \ou  tell  me  how  this  system  works  ? 

Ans.  The  Cans  system  of  electric  railway  propulsion 
consists  of  alternatinu^  current  motors,  of  the  induction 
tvpe,  connected  in  concatenation  ;  that  is  to  say,  in  series. 
When  an  induction  motor,  with  a  short-circuited  rotor, 
is  connected  to  a  source  of  power,  the  speed  is  practically 
synchronous.  It",  however,  the  inotor  rotor  is  provided 
with  collector  rinj^^s  and  a  straight  alternating- 
current  winding-,  similar  to  that  of  the  stator,  and  the 
rotor  locked,  then  the  machine  will  act  as  a  transformer, 
the  rotor  winding  giving-  out  alternating-  current  of 
the  same  frequency  as  applied  to  the  stator.  If  the 
rotor  be  allowed  to  run  at  half  synchronous  speed,  then 
the  frequency  of  the  current  which  it  gives  out  will  be 
half  that  of  the  circuit  to  which  the  stator  is  connected. 
This  is  the  principle  of  concatenation,  as  used  with 
induction  motors.  In  the  Ganz  system,  two  motors 
are  supplied,  the  first  being  equipped  with  collector 
rings  on  the  rotor,  and  the  second  having  a  short- 
circuited  rotor.  With  the  rotor  winding  of  the  first 
motor  short-circuited,  it  will  run  at  synchronous  'speed 
when  connected  to  the  line,  as  will  also  the  second 
motor.  To  get  a  constant  half  speed,  however,  the 
stator  winding  of  the  first  motor  is  connected  to  the 
line,  and  the  stator  of  the  second  motor  is  connected 
with  the  rotor  collector  rings  of  the  first  motor.  In- 
termediate speeds  are  obtained  by  means  of  auto- 
transformers,  or  other  similar  devices.  In  the  system 
to  be  adopted  in  London,  the  trolley  voltage  will  be 
either  1000  or  2000.  For  this  particular  installation  a 
novel  feature  has  been  introduced,  and  that  is  the 
motors  will  also  operate  on  550  volts  direct  current, 
with  the  regular  series-parallel  control.  If  direct  cur- 
rent be  passed  through  the  stator  winding  of  an  induc- 
tion motor,  definite  poles  will  be  produced,  similar  to 
a  certain  extent  to  the  poles  of  a  direct  current  series 
motor,  though  perhaps  being  greater  in  number.  This 
fact  is  made  use  of  when  the  motors  are  on  the  direct 
current  circuit,  the  stator  winding  acting  as  the  field 
winging  of  a  straight  series  motor.  The  armature 
arrangement  differs  materially  from  anything  which  has 
heretofore  been  placed  on  the  market.  It  is  practically 
a  double  armature,  having  an  induction  motor 
winding  and  a  direct  current  winding  with  a  com- 
mutator, both  windings  being  entirely  separate.  Thus 
the  motors  can  be  converted  at  will  into  either  straight 
series  for  direct  current  or  concatenated  induction  for 
alternating.  For  running  in  the  city  of  London  the 
direct  current  will  be  used,  while  for  the  long  lines 
outside  the  alternating  will  come  into  play. 


of  poles  with  staples,  strung  over  a  high  voltage  trans- 
mission line,  has  given  considerable  trouble  breaking 
od"  at  the  staples  where  rust  has  weakened  the  wire. 
Would  you  recommend  that  it  be  all  taken  down  ?  Has 
this  method  of  protection  prox  en  satisfactory  ?  Are 
new  transmission  lines  still  using  barbed  wire  for  pro- 
tection ? 

Ans. — The  reason  that  you  have  had  trouble  with 
the  wire  breaking  at  the  staples  is  that  in  putting  it  up, 
the  staples  have  cut  through  the  galvanized  surface  of 
the  wire,  and  thus  exposed  the  bare  iron  to  the  action 
of  moisture.  With  this  weakening  caused  by  rust, 
there  may  be  combined  the  possibility  that  the  wire  is 
stretched  too  tight.  If  these  breaks  occur  frequently, 
we  certainly  think  that  you  will  be  repaid  by  taking  the 
wire  down  altogether,  for  such  breaks  will,  we  think, 
mean  short-circuits,  and  possible  damage  to  the  line 
and  power  house  apparatus.  If,  in  your  particular  case, 
the  barbed  wire  really  affords  some  protection,  it  will 
undoubtedly  pay  to  replace  the  old  wire  with  new,  care 
being  taken  to  see  that  it  is  properly  put  up.  The  pro- 
tection which  is  given  a  transmission  line  by  stringing 
on  the  same  poles  a  grounded  wire,  is  very  question- 
able. Many  prominent  engineers  hold  that  the  scheme 
is  a  good  one,  and  cite  instances,  to  sustain  their  views, 
where  plants  which  were  bothered  by  lightning  to  a 
great  extent  were  almost  entirely  relieved  w'hen  a 
grounded  wire  was  strung.  Other  equally  clever  men 
have  held  that  the  barbed  wire  is  nothing  but  a  source 
of  continual  trouble,  and  that  it  cannot  be  of  any  real 
use.  Generally  speaking,  it  seems  that  in  one  locality 
the  grounded  wire  is  of  value,  while  in  others  it  is  use- 
less. That  is  the  consensus  of  opinion  on  the  subject, 
and  the  engineers  who  have  in  the  past  held  and  ex- 
pressed radical  views  on  the  subject,  are  now  modify- 
ing their  opinions.  However,  taking  all  the  new 
plants  as  a  whole,  it  is  a  very  noticeable  fact  that 
in  the  majority  of  cases  the  grounded  wire  is  left 
out. 


QuES.  No.  2. — A  barbed  wire  fastened  on  the  tops 


QvES.  No.  3.  —  What  protection  from  lightning 
would  you  recommend  for  telephones  where  the  lines 
are  run  on  the  same  poles  as  a  high  tension  transmis- 
sion line  ? 

Ans. — Practically  nothing  can  be  done  out  on  the 
line  itself,  the  terminals  being  the  best  point  for  the 
application  of  proper  protective  apparatus.  There  is  a 
device  made  by  several  companies,  which  consists  of  a 
fuse  and  a  small  lightning  arrester  of  the  telephone  or 
telegraph  type.  The  fuse  should  be  of  the  enclosed 
style,  made  for  a  voltage  the  same  as  carried  on  the 
transmission  line,  and  should  be  as  small  in  capacity 
in  amperes  as  can  be  used,  or  obtained.  The  light- 
ning arrester  consists  of  two  little  carbon  blocks, 
pressed  together  by  springs,  and  just  separated  by  a 
thin  sheet  of  mica,  the  mica  having  severril  holes  cut  in 
it.  This  makes  an  arrester  tliat  will  discharge  very 
easily,  and  the  device  should  be  connected  with  the 
fuse  between  the  line  and  the  arrester.  This  scheme 
will  also  be  a  very  serviceable  protection  in  case  the 
telephone  line  becomes  grounded  with  the  high  tension 
line.  We  would  strongly  recommend,  while  on  this 
subject,  that  a  well  insulated  stool  be  provided  before 
each  instrument,  and  that  no  one  be  allowed  to  talk 
who  is  not  standing  on  this  stool.  Another  thing 
which  will  tend  to  prevent  accidents  is  to  make  a  strict 
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rule  that  w  lien  using  the  'phone,  one  hand  only  is  to  be 
emplo}"ecl  for  the  necessary  manipulations. 


QuES.  No.  4. — Does  the  deflected  pointer  on  a  G.  E. 
three-phase  electrostatic  ground  detector  indicate  that 
the  line  wire  connected  to  it  is  the  grounded  wire  ? 
Please  explain  the  action  of  this  type  of  ground  de- 
tector. 

Ans. — On  the  three  phase  meter  mentioned  there 
will  never  be  a  deflection  of  one  needle  only.  In  the 
case  of  a  ground  existing  on  one  wire,  two  of  the 
needles  will  point  to  the  segment  to  which  the  ground- 
ed line  is  connected,  and  the  third  needle  will  be  at 
zero.  If  two  of  the  lines  are  grounded,  one  needle  will 
point  to  one  grounded  segment,  and  one  to  the  other 
grounded  segment.  The  needle  between  the  two 
grounded  segments  will  point  to  zero  provided  that  the 
grounds  are  of  equal  resistance  ;  if,  however,  they  are 
unequal,  then  the  third  needle  will  point  to  the  segment 
attached  to  the  line  having  the  ground  of  lower  resist- 
ance. If  you  will  refer  to  Question  No.  i  (a)  of  our  Jan- 
uary issue,  you  will  find  a  rough  description  of  an  elec- 
trometer. The  static  ground  detector  works  on  the 
same  principle — if  two  plates  are  charged  with  elec- 
tricity of  opposite  polarity,  they  will  have  a  tendency 
to  come  together.  In  commercial  instruments,  the 
plates  are  made  stationary, as  in  this  manner  it  is  easier 
to  effect  a  good  insulation.  A  third  plate  or  vane,  so 
suspended  as  to  swing  easily,  is  placed  near  the  two 
stationary  plates,  but  hanging  so  that  it  is  between 
and  not  across  them.  When  a  potential  is  applied  to 
the  stationarj'  plates,  the  mo\"ing  vane  tends  to  take  a 
position  across  them,  thus  in  reality  doing  the  same 
thing  as  if  the  two  plates  mo\  ed  together — the  actual 
distance  through  the  air  between  the  two  plates  is 
shortened. 


PARALLELING  THE  LARGEST  TURBO- 
ALTERNATOR  IN  SERVICE. 

In  the  latter  part  of  December,  1904,  a  5,500  kw. , 
25-cycle,  turbo-generator  built  by  the  Westinghouse 
Co.  was  put  in  operation  in  the  Sev^enty-fourth  Street 
station  of  the  Interborough  Rapid  Transit  Company, 
New  York.  It  was  the  first  Westinghouse  unit  of  this 
size  to  be  put  in  service,  although  a  number  of  similar 
machines  are  approaching  completion.  The  next  day 
after  this  machine  was  put  in  service,  it  carried  loads 
as  high  as  8,000  kw.,  and  for  considerable  periods  loads 
between  7,000  and  8,000  kw.  were  of  common  occur- 
rence. This  turbo-generator  is  the  largest  now  in 
service. 

Within  a  few  days  after  the  machine  was  put  in  ser- 
vice, and  while  operating  in  parallel  with  six  of  the 
slow-speed,  5,000-kw.  machines  in  the  same  station, 
a  shoi't-circuit  occurred  among  the  main  leads  at  a 
point  between  the  turbo-generator  and  the  switchboard. 

This  was  a  dead  short-circuit  and  it  tripped  the 
automatic  switches  on  all  the  slow-speed  machines, 
which  were  set  at  almost  three  times  full-load  current, 
but  did  not  trip  the  safet}'  switches  on  the  turbo- 
generator on  account  of  the  tact  that  the  arc  was  so 
violent  that  it  burned  off  the  leads  to  the  safet\'  de\  ices 
for  this  particular  machine,  though  these  leads  were  in 
a  separate  conduit.  It  was  necessary  to  cut  the  tm^bo- 
circuits  off  by  hand  and  the  short-circuit  therefore  con- 


tinued on  this  machine  some  little  time  before  it  was 
cut  out.  Careful  examination  of  the  generator  showed 
that  it  was  absolutel}'  uninjured  in  any  way,  as  far  as 
could  be  determined,  and  was  ready  for  service  im- 
mediately afterwards,  but  could  not  be  thrown  in  with 
the  other  machines  on  account  of  the  main  leads  to  the 
switchboard  being  burned  oft".  The  machine  has  been 
in  service  with  heavy  loads  since  these  leads  were 
replaced. 

The  5,500-kw.  turbo-generator  is  run  in  parallel  with 
the  other  machines  in  the  station  and  the  only  notable 
difference  in  its  operation  and  that  of  the  slow-speed 
machines  is  due  to  the  difference  in  the  speed  regula- 
tions of  the  two  types  of  engine.  The  steam  turbine 
was  adjusted  so  that  it  regulated  much  more  closely  in 
speed  than  the  slow-speed  engines  and,  in  consequence, 
the  turbo-generator  takes  the  fluctuations  in  load.  It 
is  noted  that  when  the  turbo-generator  is  operating  in 
parallel  with  the  slow-speed  machines,  that  the  latter 
machines  carry  a  much  steadier  load  than  when  the 
steam  turbine  is  cut  out,  the  turbine  unit  appearing  to 
take  all  the  fluctuations  when  it  is  in  circuit.  This  unit, 
therefore,  has  something  of  the  effect  of  a  fl)  -wheel  or 
a  storage  battery  on  the  system.  This  effect,  if  con- 
sidered undesirable,  can  be  modified  readily  by  adjust- 
ing the  speed  characteristics  of  the  steam  turbine. 

On  account  of  its  uniform  rotative  velocity  and  its 
relatively  large  fly-wheel  capacity,  the  turbo-generator 
is  particularly  suitable  for  operating  rotary  converter 
systems  such  as  the  Interborough.  Such  machines  also 
operate  extremely  well  in  parallel,  and  the  operation  of 
a  steam-turbine  unit  with  a  reciprocating  unit  is,  in 
general,  considerably  better  than  reciprocating  units 
with  each  other,  due  to  the  fact  that  the  mean  rotative 
velocity  of  the  combined  units  is  better  than  in  the  case 
of  reciprocating  units  alone.  In  the  case  of  the  Inter- 
borough slow-speed  generators,  this  effect  is  not 
noticeable,  as  there  is  no  evidence  of  periodic  speed 
fluctuations  in  the  slow-speed  units,  due  to  a  large  ex- 
tent to  the  heavy  dampers  on  the  machines,  their  large 
fly-wheel  capacity,  and  the  proportions  of  the  engines 
which  are  designed  for  very  small  angular  variation. 

Some  months  ago  a  series  of  tests  was  made  to  de- 
termine the  paralleling  qualities  of  turbo-generator  units. 
7\t  full  voltage  the  machines  ran  perfectly  in  parallel. 
Fluctuations  in  speed  were  so  slight  that  periods  from 
one  to  fifteen  seconds  could  be  obtained  for  sxnchron- 
izing.  When  the  voltage  was  reduced  to  60  per  cent, 
of  the  normal,  the  machines  would  carry  the  full  cur- 
rent without  any  evidence  of  hunting.  The  \oltage 
was  further  reduced  and  tests  were  made,  until  about 
15  per  cent,  of  the  rated  voltage  was  obtained.  I'nder 
these  conditions  the  machines  still  remained  in  parallel 
when  carrying  full-load  current,  but  the  conditions  of 
paralleling  were  not  perfectly  stable,  the  load  being 
transferred  from  one  machine  to  the  other  at  an  irregu- 
lar but  not  rapid  rate.  As  the  synchronizing  power 
varies  approximately  as  the  square  of  the  \  oltage,  it 
was  extremely  low  in  the  last  test  cited.  It  is  e\  idenl, 
therefore,  that  but  small  interaction  is  required  between 
such  machines  to  maintain  parallel  operation. — From 
the  Electric  Club  Journal,  Pittsburg. 


The  tost  of  a  30  li.p.  Diesel  eiig-ine,  ivporloti  some  time  ajyo  in 
ll)e  "Mechanical  Engineer,"  showed  a  consumption  of  crude 
Texas  oil  of  0.49  ih.  per  brake  liorse  power  horn-  when  ilevelop- 
ing-  28.6-b.h.p.  and  a  thermal  eflliciency  of  36.  i  per  cent. 
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MODERN  CENTRAL  STATION  DESIGN  AS  EXEMPLI- 
FIED BY  THE  NEW  TURBO-GENERATOR  STATION 
OF  THE  EDISON  ELECTRIC  ILLUMINATING  COM- 
PANY OF  BOSTON  ' 

Uy  1.  1'    MiH  1  iKor. 

The  Boston  Ellison  Compaiw  s  sx  stom  supplii-s  oU  i  li  ii  it y  lo  ;i 
litMvily-Kxideil  bu.sinos.s  section  ot  tlio  l  ily,  wliii  li  l  Overs  ;i  lom- 
pwratively  sniiill  area  looatei.1  within  a  mile  of  tlie  water-front. 
This  business  is  snpplieil  by  a  liireet-current  station  on  the  water 
fWnt,  havinjj  10,500  kw.  of  niaeliinery,  witli  room  to  iiu  rease  the 
eajvieity  to  14,500  kw.  SurroinHliiii;-  this  Inisliu-ss  si-i  tioii  is  a 
city  residential  distriet  where  the  load  is  >.  onsuK-rahlo,  although 
much  lig-hter  than  in  the  business  part.  Here  iUc  i  ustomer  receives 
din-ct  curriMit  from  sub-stations  supplied,  throiii;  h  moloi -.t;enerator 
sets,  from  the  existinir  alternating-curreni  siadon  of  9,000  kw. 
capjicity.  located  on  the  L  Street  property.  I  lu-  output  of  these 
sub-stations  bein^:  direct  current,  they  are,  with  one  exception, 
equipped  with  stontjfe  batteries. 

Within  the  last  two  years  the  Hoston  Kdison  Company  have 
purchased  the  property  of  many  local  companies  in  suhurbati 
places,  and  in  most  -nstances  are  chaiiuini;  llio  stations  to  modern 
altematinjf-current  sub-stations,  makinj;  a  suhuih.in  husuiess 
which  extends  in  various  directions  fi  om  i  2  lo  ,^0  miles  outside 
of  the  city. 

This  lar^e  increase  in  suburban  tcriitorw  tojfether  with  the 
rapidly-g-rowing-  city  business,  called  tor  an  immediate  enlarg-e- 
ment  of  the  alternatinK-v  urrcnt  station  whicii  was  already  loaded 
to  its  full  capacity.  .\  new  station  was  therefore  planned  with 
an  ultimate  capacity  of  60,000  kw. ,  to  be  buiU  on  the  L  Street 
property  alongside  the  existinjj  station.  The  first  installation  of 
10,000  kw.  is  just  being  completed.  The  old  station  naturally 
merges  into  and  becomes  a  part  of  the  new  station. 

The  value  of  real  estate  being  small,  it  was  considered  cheaper 
10  spread  out  the  buildings  on  the  ground  than  to  carry  them  up 
in  the  air  to  an  equivalent  area. 

The  turbine-room,  when  completed,  will  be  650  feet  long,  68 
feet  wide,  0.  s  toot  liigh,  and  without  a  basement.  The  boiler- 
house  will  be  640  feet  long,  149.5  feet  wide  and  of  the  same 
height  as  the  turbine-room.  The  arrangement  of  the  boilers 
practically  divides  this  building  into  seven  fire-rooms. 

The  switch-house  will  be  605  feet  long,  30  feet  wide,  and  sev- 
eral stories  high.  The  buildings  for  the  installation  of  60,000 
kilowatts  of  machinery  cover  about  160,000  square  feet,  which  is 
equivalent  to  about  2.67  square  feet  per  kw. 

In  designing  this  station  the  grouping  of  the  apparatus  has 
been  given  special  attention  and  care  has  been  taken  to  so  ar- 
range thein  that  ihcy  naturally  come  under  the  charge  of  the 
class  of  operators  best  fitted  lo  care  for  them.  The  turbine-room 
has  received  all  of  the  machinery  in  the  station  ;  even  the  boiler 
feed-pumps  usually  considered  an  adjunct  of  the  boiler-house  are 
treated  as  part  of  the  turbine  auxiliaries,  and  are  placed  in  charge 
of  the  turbine  operators.  The  boiler-house  contains  only  the 
boilers  with  the  necessary  piping,  etc.,  so  that  the  work  in  this 
room  is  to  bum  coal  properly  and  maintain  the  steam  pressure. 

All  of  the  electrical  apparatus  has  been  grouped  together  and 
installed  in  a  separate  building  adjoining  the  turbine-room. 

The  apparatus  is  installed  on  the  unit  system.  In  the  turbine- 
room  all  the  auxiliaries  required  for  a  generating  unit  are  grouped 
around  that  unit  and  are  generally  of  sufficient  capacity  to  serve 
that  unit  alone.  The  boilers  necessary  to  supply  the  generating 
unit  are  in  one  row  directly  behind  the  turbine.'  In  this  way 
each  generating  unit  is  a  small  central  station  in  itself.  Prac- 
tically no  cross-connections  are  installed  between  the  various 
units  except  that  between  each  pair  of  units.  The  steam  mains 
are  joined  by  a  small-sized  tie  so  that  a  generating  unit  can  be 
run  temporarily  from  the  boilers  of  its  mate,  should  an  emer- 
gency require.  In  this  way  a  very  simple  piping  system  is 
sufficient,  reducing  the  cost  of  installation  and  maintenance,  and 
simplifying  the  manipulation  of  the  station  under  emergencies 
when  the  engineer  has  to  think  quickly,  and  when  he  must  be 
sure  that  the  manipulations  are  made  rapidly  .and  correctly. 

Before  determining  upon  the  apparatus  to  bo  installed  in  the 
station,  careful  consideration  was  given  to  the  respective  merits 
of  turbines  and  reciprocating  engines  as  prime  movers.  The 
advantages  of  the  turbine  over  the  engine  in  first  cost,  the  lesser 
amount  of  help  required  to  operate,  the  ability  to  use  condensed 
steam  with  safety  for  feed  in  the  boilers,  together  with  the  fact 
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lhal  the  apparatus  takes  very  much  less  room  ,  decided  the  ques- 
tion in  the  favor  of  the  turbine.  These  considerations  were  held 
to  justify  the  ilecision  without  regard  to  the  water  consumption, 
and  the  decision  will  be  considered  wise  even  though  the 
water  consumption  proves  to  be  no  better  than  that  of  a  good 
engine,  although  it  is  expected  to  be  better.  Another  important 
feature  is  the  ability  to  start  an  idle  unit  quickly.  The  earlier 
turbines  were  open  to  improvement  in  this  respect,  but  the  later 
machines  have  been  safely  started  and  brought  up  to  full  load 
with  remarkable  speed. 

The  turbines  used  in  the  first  installation  are  of  the  Curtis 
type  with  a  rated  capacity  of  5,000  kilowatts  on  a  conservative 
temperature  rise  in  the  generator.  They  are  four-stage  machines 
with  surface  condensers  built  in  their  bases  and  are  equipped 
with  mechanical  brakes  for  bringing  the  machine  to  rest  for  an 
emergency  stop.  In  these  features  they  are  the  first  machines 
of  their  kind  to  be  installed.  The  base  condenser  was  adopted 
because  it  will  give  a  somewhat  better  vacuum  in  the  turbine, 
which  is  an  important  consideration  in  turbine  work.  It  also 
considerably  reduces  the  floor  spa  e  required  for  the  installa- 
tion, somewhat  simplifies  the  piping,  and  makes  possible  a  more 
symmetrical  and  pleasing  grouping  of  the  machinery.  Its  dis- 
advantage is  that  it  increases  the  height  of  the  turbine  a 
few  feet,  which  is,  however,  of  little  moment.  Its  first  cost  is 
somewhat  more  than  an  independent  condenser,  which  may  be 
partly  balanced  by  the  saving  in  piping  ;  and  it  requires  special 
arrangement  for  filling  the  condenser  tubes  with  water  when  the 
turbine  is  to  be  non-condensing. 

The  brake  is  very  useful  for  emergency  shut-downs,  because 
the  turbine  will  run  for  some  hours  with  no  load  and  no  field, 
while  with  the  brake  it  is  possible  to  bring  the  machine  to  rest 
in  about  five  minutes.  It  also  facilitates  the  overhauling  of  the 
step  bearing  by  sustaining  the  weight  of  the  rotating  parts. 

The  generator  is  a  three-phase  alternator,  Y-connected,  60- 
cycle  machine,  generating  at  6,000  volts.  This  number  of 
cycles  was  determined  upon  because  the  bulk  of  the  alternating- 
current  business  is  lighting,  and  also  for  the  reason  that  the 
existing  alternating-current  apparatus  has  the  same  number  of 
cycles. 

The  auxiliaries  for  each  turbine  consist  of  a  circulating-pump, 
a  wet  and  a  dry  vacuum-pump,  a  step-pump,  a  hydraulic-accum- 
ulator, and  the  boiler  feed-pump  for  the  group  of  boilers  connect- 
ed to  the  turbine.  All  these  machines  are  steam  driven  with  the 
exception  of  the  wet  vacuum-pump,  which  is  motor  driven  be- 
cause its  speed  is  too  high  to  be  conveniently  handled  b}-  an  en- 
gine. Careful  consideration  was  given  to  the  subject  of  steam 
versus  electrically-driven  auxiliaries,  and  steam  was  determined 
upon  because  it  gives  better  station  economy.  All  the  exhaust 
steam  from  the  auxiliaries  is  carried  to  the  feed-water  heater  and 
is  condensed  in  heating  the  boiler-feed.  The  condensation  is 
then  discharged  to  the  sewer, as  it  contains  too  much  cylinder  oil 
to  warrant  trying  to  purify  it. 

The  circulating  water-pump  consists  of  a  centrifugal-pump 
driven  by  a  simple  high-speed  engine  with  a  throttle  governor. 

The  distinctive  feature  of  the  dry  vacuum-pump  is  that  the  air- 
cylinder  is  placed  at  a  right  angle  to  the  steam-cylinder,  thus 
giving  a  better  turning  moinent  on  the  cratik,  and  it  takes  less 
room. 

The  step  on  the  turbine  is  lubricated  by  water  instead  of  oil. 
because  the  water  is  as  good  a  lubricant  for  this  purpose,  is 
cheaper,  and  the  lubricating  system  siinpler.  The  water  is 
forced  into  a  step  under  a  pressure  of  about  1,000  lbs.  by  a  steam 
pump  of  similar  design  to  the  boiler  feed-pump.  As  even  a  mo- 
mentary stoppage  of  the  water  supply  to  the  step  would  result  in 
damage  to  the  bearings,  a  motor-driven  triplex-pump,  which  can 
be  started  much  quicker  than  a  steam-pump,  is  installed  as  a  re- 
lay to  the  main  step-pump.  To  obviate  fluctuations  in  the  pres- 
sure due  to  the  pump  reversing  its  stroke,  a  weighted  hydraul- 
ic accumulator  is  used.  This  is  made  of  sufficient  capacity  to 
keep  the  step  supplied  with  water  for  Ion  minutes,  thus  giving 
time  either  to  shut  down  the  turbine  by  means  of  tlie  brake  or  to 
put  the  relay  pump  in  service,  should  the  steam-pump  fail. 

The  condensing  apparatus  is  designed  to  condense  153,000 
lbs.  of  steam  per  hour  and  maintain  a  28-inch  vacuum  in  the  con- 
denser, with  the  cooling  water  at  summer  temperature  of  70  de- 
grees F'ahrenheit.  The  cooling  water  is  conveyed  to  the  pumps 
by  brick  tunnels  ruiming  under  the  center  of  the  turbine-room, 
at  such  grade  that  they  are  always  flooded,  and  constructed 
within  the  building  so  that  the  machinery  can  be  installed  above 
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them.  P'or  additional  insurance,  two  tunnels  are  provided  for 
the  incoming  water,  each  supplj'ing-  one-half  the  station.  The 
notable  feature  of  this  system  is  the  intake  construction  at  the 
sea  wall.  Racks  and  screens,  provided  to  keep  out  all  floating- 
material,  are  so  installed  that  they  require  very  little  cleaning-, 
and  the  screens  are  arraiig-ed  to  be  easily  removed  and  cleaned 
without  permitting-  debris  to  pass  into  the  tunnels.  Where  the 
tunnels  join  the  screen  chamber,  heavy  timber  gates  are  provid- 
ed.so  that  tlio  tunnels  ma}-  be  pumped  dry  for  inspection  or  re- 
pa  ii-s. 

The  lows  of  boilers  are  placed  in  pairs  alternately  face  to 
face  and  back  to  back,  with  a  chimney  for  each  pair  midway 
of  the  row  and  between  them.  Thus  six  chimneys  in  all  are  re- 
quired, each  being  230  feet  high  above  the  level  of  the  grates,  c->r 
sufficient  to  dispense  with  forced  draft.  Building  the  chimneys 
between  the  rows  of  boilers  considerably  increases  the  ground 
area  of  the  boiler-house,  but  the  additional  space  is  very  useful 
■  for  work-room,  toilet-rooms,  etc.  The  boilers  are  elevated  from 
the  grc->und  to  provide  liberal  space  beneath  for  ash  handling. 
Large  brick  chambers  inmu'diately  below  the  boiler  furnaces 
collect  the  ashes,  and  discharge  through  valves  in  their  bottoms 
into  carts  or  cars  on  thegroinul  floor.  Other  distinctive  features 
of  the  boiler-room  are  the  pi-o\  isioiis  for  bringing  air  to  the  fur- 
naces, the  location  of  the  piping  mains,  and  the  small  capacity 
of  the  coal-bunkers. 

The  grouping  of  boilers  and  turbines  which  has  been  adopted 
gives  a  smaller  amount  of  piping  than  would  be  the  case  were 
the  boilers  placed  in  the  usual  manner  in  two  rows,  parallel  to 
the  turbine-room, and  makes  a  very  short  smoke-flue  with  a  min- 
imum amount  of  reduction  in  the  dr.ift. 

The  amount  of  superheating,  150  deg.  fahr. ,  was  made  conser- 
vative to  be  sure  that  the  temperature  would  not  cause  trouble 
with  flanged  joints  and  in  the  steam  cylinders  of  the  auxiliaries. 
The  attached  type  was  selected  because  they  took  no  additional 
room  and  are  self-regulating.  Use  of  superheaters  at  the  direct- 
current  station  shows  a  gain  of  about  90%  per  100  deg.  fahr.  of 
superheating  in  the  engine  economy,  and  while  with  the  attach- 
ed type  it  is  impossible  to  make  comparative  tests  with  and  with- 
out superheaters  upon  the  same  apparatus,  the  station  economy 
indicates  a  substantial  net  gain  by  moderate  superheating. 

.\o  econonuzers  have  heeii  installed  because  of  their  doubtful 
\alue  under  the  o]ierating  comlitions  ol  this  station  and  of  their 
effect  on  the  chimney  draft, which  is  liable  to  cause  a  reduction  in 
the  capacity  of  the  boiler  plant  at  the  time  when  the  maximum  is 
needed,  or  else  make  it  necessary  to  cut  the  economizers  out  of 
commission  at  a  time  when  thi-v  would  bt-  most  useful. 

The  storage  of  coal  is  a  v  ery  esslential  li-alure  of  a  large  cen- 
tral station,  and  is  seldom  adequately  taken  care  of  Alongside 
of  this  station  and  adjacent  to  the  water  front  an  open-air  stoi  - 
age  of  from  60,000  to  70,000  tons  of  coal  is  provided  where  the 
coal  is  stored  without  any  shelter  and  immediately  on  the  ground. 
The  coal-wharf  is  equipped  with  an  electric  tower,  operating  a 
one-ton  clam-shell  bucket  and  one  electro-hydraulic  tower  oper- 
ating a  similar  bucket  of  1.5  tons.  The  electro-hydraulic  tower  is 
a  new  design  in  which  hydraulic-elevator  cylinders  furnish  the 
power  for  oiu'ratiiig  the  bucket.  The  water  pressure  is  obtained 
by  a  tliiee-stage  centrifugal  pump  driven  by  an  induction  motor. 

The  watei -supply  loi  the  boilers  is  of  equal  importance  to  that 
ot  the  fuel.  Water-service  pipes  of  ample  capacity  for  the  total 
station  ai-i'  l)i-oughl  into  it  from  large  mains  in  the  two  adjacent 
streets.  I'lu  se  will  shortly  be  fed  from  separate  trunk  mains. 
I'or  a  riirllii-i-  sa  Icguai-il  to  the  water-sup]-)l  v,  a  s\ stein  of  storagi-- 
lanUs,  uilli  .1  ciiinbined  capacity  of  50,000  cubic  feet  ol  \v.-itei-  or 
suflicient  to  run  one  turbine  on  the  condensi-r  for  about  ten  da\-s, 
is  installed  on  the  ground  alongside  the  station  buikling  ,iiul  at 
an  elevation  considerably  above  that  of  the  feed-pumps. 

We  now  come  to  the  general  arrangement  of  the  switching. 
There  are  of  necessity  three  bus-bar  pressures,  the  excitation, 
and  (he  possibility  of  a  fourth  pressure  being  required  latt-r. 
The  engine-driven  alternators  generate,  as  stated  above,  ;it 
2,300  volts,  and  the  turbine-driven  alternators  at  6,900  volts. 
This  latter  was  fixed  upon  after  careful  consideration  of  the  lo- 
cation of  the  present  business  with  reference  to  the  station  and 
of  its  probable  growth.  There  is  also  a  certain  amount  of 
4,600-volt  business  which  crept  into  the  system  some  time  pre- 
vious because  a  considerable  amount  of  business  developed  at  a 
distance  too  far  away  for  the  economical  u.se  of  2,300  volts,  and 
the  standard  cables  on  the  system  would  safely  carry  only  5,000 
volts.  Therefore,  the  simplest  expedient  at  that  tinie  was  to  in- 
stall two-to-one  transformers  and  supply  them  from  the  old  sta- 


tion bus-bar.  This  business,  which  started  in  a  small  way  long 
before  a  turbine  station  was  considered,  had  grown  to  a  consid- 
erable size  at  the  time  the  turbine  was  installed,  and  the  loss  in 
the  underground  cables  and  other  apparatus— which  would  have 
no  commercial  value  in  case  this  pressure  was  changed — prohib- 
its making  any  change  at  the  present  time.  The  turbine  pres- 
sure of  6,900  volts  promises  to  be  ample  for  the  present  needs  of 
the  company,  but  it  can  be  easily  foreseen  that  should  the  lines 
be  extended  beyond  their  present  limits  or  should  the  business 
at  theend  of  some  of  the  transmission  lines  materially  increase, 
this  pi  essui  c  might  be  too  low.  If  this  happens,  it  is  planned  to 
double  the  pressure  on  the  transmission  lines  in  question  and 
transmit  in  these  instanc.-s  at  13,800  volts.  All  transformers  in- 
stalled on  these  lines  are  built  with  13,800-volt  taps. 

The  bus-bars  in  each  system  are  installed  in  duplicate,  and  so 
arranged  that  they  can  be  cut  into  short  sections  of  no  more  than 
10,000  kw.  each  by  tie-switches,  and  any  transmission  line  or 
generator  can  be  isolated  if  it  is  desired  to  do  so.  Transmission 
lines  are  grouped  with  the  generators  on  a  section  of  bus-bar  .so 
that  this  bus-bar  does  not  h;i\e  to  carry  much  current  any  dis- 
tance lengthwise.  The  generator  is  connected  to  the  bus-bars 
through  one  main-switch  and  two  selector-switches.  These 
switches  art"  tiesigned  to  open  under  the  full  station  capacity, 
should  i  iiu-i-gency  ever  demand  it.  The  transmission  lines  have 
selector-switches  but  no  main-switches  at  present,  space  being 
reserved  for  the  installation  of  selector-switches  should  thev 
prove  desirable  later. 

The  switches  are  all  installed  on  the  third  floor  of  the  switch- 
house.  The  selei  tor-switches  are  in  two  rows.  Each  row  con- 
sists of  two  switches  (placed  back  to  back)  running  through  the 
center  of  the  building  and  immediately  over  the  bus-bars  they 
connect  to.  The  main-switches  are  installed  in  two  single  rows, 
one  on  each  side  of  the  switch-house  and  against  the  side  walls. 
On  the  floor  below,  the  bus-bar  compartments  are  arranged 
similarly  to  the  selector-switches,  two  rows  of  two  through  the 
center  of  the  room.  In  two  single  rows  on  each  side  wall  im- 
mediately under  the  main-switches  are  grouped  the  instrument 
transformers  in  special  compartments. 

The  oil-switch  cells,  the  bus-bar  chambers,  and  the  instrument 
transformer  chambers  are  all  built  of  a  light-yellow  brick  with 
a  fine  cement  joint,  the  brick  being  selected  for  its  low- 
absorption  properties.  The  barriers  in  the  bus-bar  compart- 
ments and  also  in  the  instrument  compartments  are  of  rein- 
forced concrete  with  a  fine,  close-grained  finish.  These  are  all 
made  in  moulds  and  set  in  place  similarly  to  slabs  of  alberene  ; 
they  have  as  good  insulating  qualities  as  alberene  with  less  ab- 
sorption, are  much  cheaper,  and  furthermore  are  less  liable  to 
break.  The  bus-bar  chambers  are  fully  enclosed,  small  doors 
being  left  in  the  wall  for  access  to  the  connections  only.  The 
instrument  transformer  cells  are  left  open.  The  front  of  each 
switch-cell  is  enclosed  with  a  wooden  frame  filled  with  a  pane 
of  glass  which  permits  an  inspection  of  the  pot,  while  at  the 
upper  part  of  the  frame  there  are  a  few  slats  for  ventilation,  and 
for  vents  in  case  of  an  explosion. 


AGE  LIMIT  FOR  BOILERS. 

The  plates  of  an  old  boiler  that  had  bi-en  in  use  since  i8s9 
exhibited,  on  tests  of  812  test-piecivs  cut  from  it,  a  marked  lack 
of  elasticity.  According  to  tlu-  i  cpoi  t  in  I lu- i:'<v7.vr//«'/?  of  the 
Society  oj  German  Engineers,  the  boiler  had  been  fed  with  pme 
w;iter  and  never  over-strained,  so  that  it  was  coijcluded  that  its 
unsatisfactory  condition  was  the  result  ot  prolonged  stress,  aiul 
that  subjecting  it  to  a  sti-;iiii  might  have  leil  to  an  explosion.  It 
was  felt  that  the  test  showed  that  .1  boiler  should  be  discarded  at 
the  end  of  35  > '"•^'"'-^  service  and  even  if  .-ippai  cntly  in  good  con- 
ditiim  should  be  reiilaced  by  a  new  one. 


Mr.  C\  J.  Brown,  City  Clerk  of  Winnipeg,  Alan.,  is  asking  tor 
tenders  up  to  l-'ebruaiy  13th  for  supply  of  two  .'50  li.p.  water  tube 
steatn  boilers  lor  the  cit\-  wati'rworks. 

The  latest  aildition  to  the  list  of  t rade  journals  of  this  counlr\- 
is  The  Canadian  Machine  -Shop,  published  by  Messrs.  Biggai-, 
Samuel  Limited,  of  Toronto  and  Montreal.  As  the  name  im- 
plies, it  is  devoted  to  machine  shop  practice,  meclianical  engi- 
neering,foundry  work, drafting  and  pattern  making,  and  the  first 
issue  shows  it  to  be  a  thoroughly  practical  journal.  It  is  publish- 
ed in  magazine  size  and  contains  seventy-six  pages,  the  sub- 
scription price  being  $1  per  year. 
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ELECTRIC  LIGHT  INSPECTION. 

The  report  of  tho  Inhuul  Ro\omio  noiMiiniont  just 
to  hand  furnishes  the  particulars  ol\'k\  ii  u-  Hi^ht  Inspec- 
tion in  Canada  durint;-  the  year  ciulcil  June  ;,olh,  11)114. 
The  fees  for  the  inspection  of  meters  were  $18,823.75, 
while  for  reg-istration  of  companies  there  were  received 
$4,435,  making- a  total  revenue  of  $23,258.75.  The 
expenses  of  inspection  were  $6,204.63  and  there  was 
expended  on  instruments,  etc.,  $1,842.37,  ieaxiiii;-  a 
net  revenue  of  $15,21  1.75.  I  he  report  stales  that  since 
the  year  1S96-97  tlie  two  ser\  ices  of  gas  and  electric 
light  inspection,  wliich  are  conducted  larg-ely  by  the 
same  staff  of  ofHcers,  ha\  c  readied  tliat  point  at  which 
they  have  ceased  to  be  a  burden  upon  the  general  tax- 
payer, as  shown  below  :-  - 

Gas  and  Electric  Light. 
Year.  Revenue.  Expenditure. 

•iSt)9  1900   $35.5'3-50  $26,424.48 

*KX>o-oi   37.536.57  28,247.20 

iQoi-02   45,663.05  33,328.48 

1902-  03   49,054.55  36,006.47 

1903-  04   50,218.75  33,426.15 

*  Exclusive  of  cost  of  standard  instruments. 

There  were  presented  for  inspection  15,576  meters, 
of  whicii  15.500  were  accepted  as  coming  within  the 
error  tolerated  by  law  ;  66  were  rejected,  and  8  were 
verified  after  first  rejection.  In  the  previous  year  124 
meters  were  rejected  and  28  w'ere  verified  after  first 
rejection.  The  details  for  the  fiscal  year  ended  June 
30th,  1 904, •follow: 


Verified  .as  wittiln 
'he  error  tolerated 


Belleville.. 
Hamilton.. 
London . . . 
Ottawa.... 
Toronto. . . 
Montreal.. 


Sherbrooke. 
StHv.nantlic 
ThrJc  Rivers 
St.  John  .... 

Halifax  

Charlottet  n 


Rejected. 


"IT 


There  were  registered  under  the  Electric  Light  In- 
spection Act  340  companies,  an  increase  of  sixteen 
over  the  previous  year. 


Uraiicli  Office  of  The  Can.\i)ian  Electrical  Niixvs, 
3S  Alliance  Building. 

February  8,  1905. 
The  past  year  might  have  been  better  among  the  electrical 
fratci  iiity  in  Montreal.  Several  happenings  told  against  local 
busine  ss,  such  as  the  late  spring  in  1904,  followed  by  trade 
sirikcs  in  the  building  line  ;  then  a  comparatively  cool  summer — 
killing  fan  motor  sales.  In  the  fall,  when  building  became  ac- 
tive again,  operations  were  hampered  by  continuous  rainy 
weather. 

After  one  of  the  hottest  fights  on  record  the  real  estate  pro- 
prietors of  Westmount,  the  western  suburb  of  Montreal,  voted 
permission  to  the  Town  Council  to  establish  an  electric  light 
plant  if  more  favorable  terms  cannot  be  procured  from  the  pre- 
sent contractors  at  the  expiration  of  their  present  contract. 
Messrs.  Ross  &  Holgate  were  the  electrical  engineers  employed 
by  the  town  to  report  on  the  scheme. 

The  Royal  Victoria  Hospital  had  the  misfortune  to  have  a  fire 
in  the  Administration  building.  For  once  the  daily  press  did  not 
put  it  down  to  "  electric  wires."  Great  credit  is  due  the  staff  of 
the  Bell  Telephone  Company  for  prompt  resumption  of  their  ser- 
vice in  and  from  the  institution.  The  local  switchboard  was  sit- 
uated two  flats  under  the  kitchen,  where  the  fire  originated,  and 
was  consequently  damaged  by  water.  The  cause  of  the  fire  was 
ignition  of  a  large  vessel  of  cooking  fat,  by  the  range. 

A  slight  damage  by  fire  occurred  lately  at  the  Shawinigan 
step-down  station  operated  by  the  Montreal  Light,  Heat  &  Power 
Company.  The  cause  is  given  as  a  short  circuit.  The  local  fire 
brigade  inight  have  extinguished  it  with  the  aid  of  a  Babcock, 
but  instead  got  a  stream  from  a  hose  playing  on  it  which  caused 
considerably  more  damage  than  the  fire  itself. 

The  Central  Electric  Company,  who  have  lately  opened  up  for 
business  on  St.  Peter  street,  Montreal,  for  the  supply  of  light 
and  power,  is  largely  owned  by  Mr.  S.  Carsley.  ^Ir.  Car.sloy 
has  been  happy  in  his  choice  of  a  manager,  having  secured  Mr. 
Chas.  Morton,  lately  the  popular  manager  of  the  Temple  Elec- 
tric Company.  The  Central  Company  operate  at  220  volt  d.c. 
The  plant  is  run  by  steam  power,  the  engines  and  dynamos  be- 
ing both  of  English  construction,  and  running  with  remarkable 
freedoin  from  any  vibration.  Several  good  contracts  liave  al- 
ready been  secured. 

The  Electrical  Contractors'  Association  has,  through  general 
apathy  and  lack  of  interest  of  its  members,  become  dormant. 
No  meetings  hfve  been  held  for  a  considerable  time,  and  al- 
though it  cannot  actually  be  called  "  dead,"  yet  it  certriiiily  lias 
fallen  into  a  deep  sleep  Financial  troubles  did  not  exist,  and  no 
blame  can  be  laid  to  lack  of  funds.  One  faclor  w.ts  the  intense 
competition,  which  caused  inany  to  belie\  e  they  would  l>e  biiu;- 
ing  therrselves  to  some  conditions  which  might  militate  against 
their  business,  and  hence  stood  aloof.  Xo  such  conditions,  how- 
ever, existed,  and  it  is  a  pity  that  such  an  association,  formed 
purely  for  common  defense  and  the  furtheniient  of  the  trade, 
could  not  be  made  a  live  interest. 


A  cable  road  nearly  4,000  feet  long  forms  part  of  the 
electric  traction  system  of  Palermo,  Sicily,  to  assist  the 
cars  over  a  grade  averaging  12  per  cent.,  with  13.17 
as  a  maximum  for  about  650  feet.  The  cable  passes 
around  a  wheel  fixed  at  the  top  of  the  grade,  and  each 
end  is  attached  to  an  electric  locomotive  weighing  8.7 
tons.  In  operation  a  car  is  coupled  to  the  locomotive 
at  the  top  of  the  incline  and  another  car  to  the  second 
locomotive  at  the  bottom,  and  the  two  pass  at  a  turn- 
out at  the  center.  At  the  bottom  the  locomotive  de- 
scends into  a  pit  between  the  running  rails  for  the  cars, 
the  rails  for  the  locomotives  lying  between  the  others. 
The  car  to  be  hauled  upward  passes  over  the  locomo- 
tive, so  that  it  can  be  on  the  upward  side  of  the  loco- 
motive on  reaching  the  upper  limit  of  travel.  One  car 
descends  as  the  other  ascends. 


The  breakdown  of  electrical  machinery  has  been  investigated 
by  the  Engine,  Boiler  &  Employers'  Liability  hisuraneo  Com- 
pany, of  Great  Britain.  The  report  for  1903  shows  that  14  and 
12  per  cent,  of  the  breakdowns  were  due  to  accidents,  the  first 
figure  being  for  dynamos  and  the  secound  for  motors  ;  that  10 
and  15.5  per  cent,  were  attributed  to  dirt  and  oil  ;  that  2^  and  19 
per  cent,  were  the  result  of  age  and  deterioration  ;  that  3.5  and 
5.5  per  cent,  arose  from  overloading  ;  and  13  and  29.5  per  cent, 
were  not  ascertained,  the  figtn-es  throughout  being  for  dynaiiios 
and  motors,  respect  i\ely. 

The  new  electric  lighting  system  which  is  owned  and  control- 
led by  the  city  of  Moose  Jaw,  Assinibola,  is  new  in  elTective 
operation.  The  electrical  apparatus,  ineUulin-  tlie  gener.itor, 
switchboard,  pole  line  and  wiring  system,  w.is  supplied  by 
Allis-Chahners  Bullock,  I, in, lied,  Monlie.il.  l  lie  -enerator  is  a 
2  phase  2200  volt,  lou  k.  w  . ,  Hulleek  re\ oK  In-  Held  l\pe.  The 
power  house  is  equipped  willi  .i  i-indeui  eempeuiuluiu:"  eeiulens- 
ing  engine  of  160  li.p. ,  Inull  b\  the  Robb  F.nguieerlng  (.■onipanv, 
of  Amherst,  X.  .S.  W  hen  the  pumps  are  lusl.illed  ihe  cost  of  the 
building  and  machinery  will  be  in  the  neighborhood  of  $38,000. 
The  whole  equipment  is  thoroughly  efficient  and  modern. 


i   February,  1905 


I  TEUEGRIlPHan''TELErHONB  | 

TELEPHONE  EXTENSION  IN  WESTERN 
CANADA. 

The  Bell  Telephone  Company  contemplate  extending 
their  system  to  reach  a  number  of  new  towns  and 
villages  in  Western  Canada  during  the  present  year. 
The  work  already  planned  is  as  follows  :  Along  the 
Glenboro  branch  wires  will  be  run  from  Winnipeg  to 
Souris  reaching  all  points  on  this  line.  From  Portage 
la  Prairie  the  company  will  extend  their  system  north- 
west to  Neepawa,  through  Westbourne,  Gladstone  and 
Arden.  From  Killarney  the  wires  will  be  run  to  Del- 
oraine,  affording  long  distance  communication  to 
Ninga,  Boissevain  and  Whitewater.  Lines  will  also  be 
built  from  Winnipeg  to  Stonewall,  from  Brandon  to 
Hamiota,  from  Brandon  West  to  Moosomin,  and  from 
Regina  to  hidian  Head,  the  latter  extension  connecting 
Balgonie,  McLean  and  South  Qu'Appelle  with  Regina. 
In  addition  to  the  towns  already  named,  the  company 
will  serve  the  following  points  not  already  reached  by 
the  service,  on  the  Glenboro  branch  :  Starbuck,  Fanny- 
stella,  Elm  Creek,  Rothwell,  Treherne,  Holland,  Cypress 
River,  Glenboro,  Stockton,  Wawanesa,  Nesbitt  and 
Carroll.  Between  Brandon  and  Hamiota  the  following 
important  points  will  be  reached :  Forrest,  Carnegie, 
Rapid  City,  Oak  River,  and  Hamiota.  West  from 
Brandon  to  Moosomin,  Griswold,  Oak  Lake,  Virden, 
Elkhorn,  Fleming  and  Moosomin  will  be  reached.  A 
branch  line  will  also  be  built  from  Lariviere  to  Snow- 
flake,  connecting  south  with  the  American  system  at 
Hannal,  North  Dakota. 

If  the  season  will  permit,  the  connecting  link  be- 
tween Moosomin  and  Indian  Head  will  also  be  com- 
pleted this  year,  affording  direct  connection  between 
Regina  and  Winnipeg. 

The  Bell  Telephone  Company  have  recently  pur- 
chased six  lots  on  Henry  avenue,  running  to  Fonseca, 
in  Winnipeg.  It  is  the  intention  to  build  on  this  pro- 
perty a  stores  department,  repair  shops  and  stables, 
the  plans  for  which  have  already  been  drawn. 


GLASGOW'S  MUNICIPAL  TELEPHONE  SYSTEM. 

Of  the  municipal  telephone  systems  of  Great  Britain  only  one, 
that  at  Glasg-ow,  has  been  in  operation  long  enougfh  for  the 
errors  of  fniaiu-e  and  installation  to  come  fully  to  the  surface. 
The  t'.las.i^ow  system  has  been  in  op.-iat u-n  lor  four  years.  The 
time  is  so  short  tliat  had  the  plant  hcvn  all  that  the  ratepayers 
should  have  riH  c'ivi'd  lor  their  moni'v  it  slu>uld  have  been  to-day 
in  a  fairly  satisfactory  conditiiiii.  Inslcail  of  this  the  defects  are 
deveUipiiiL;-  with  alarmliii;-  rai)iilily,  and  the  efficiency  of  the  ser- 
vice lias  bi  conir  so  i;i-i'ally  impaired  that  to-day  complaints  re- 
g-ardiiiK  it  air  y  fiet|uenl.  Tin-  (-lefects  are  not  due  to  the 
fact  that  too  little  money  was  spent  in  its  install.at ion.  The  esti- 
mate on  which  it  was  di-ciilcd  lo  tonslinci  llie  system  called  for 
an  I'xpenditure  of,  without  contint^encies,  ^'ib  14s.  per  subscrib- 
er  s  line.  1  lie  11)04  accounts  show  the  average  cost  per  line  to 
lia\  e  lu  en  £:■,<>  1  ss.  or, over  80  per  cent,  in  excess  of  the  estimate. 

The  c  sliniah  s  called  for  all  cables  being  laid  in  conduits, 
vvhcTcas  ill  llie  plant  as  conslrui-ted  about  one-third  of  the  total 
length  ol  cahU  s  is  armored  cable  buried  solidly  in  the  ground, 
hundreds  of  pounds  having  thus  been  saved  at  the  cost  of  effi- 
ciency. This  is  in  itself  a  serious  matter,  but  it  pales  into  insig- 
nificance in  comparison  with  another  grave  defect.  The  original 
installation  was  on  the  wall-wire  system,  11  method  out  of  date 
at  the  time  in  all  first-class  plants.  Glasgow  discovered  this 
after  the  money  had  been  spent, and  an  extension  being  necessary 
another  system  was  adopted  and  then  another,  and  so  on,  until 


to-day  there  are  in  the  various  exchanges  no  less  than  five  dif- 
ferent systems  employed,  \aturall\-  the  effect  has  been  compli- 
cations and  a  bad  service.  In  ilu'  last  official  report  the  tele- 
phone committee  repoit  eil  tli.i  I  iheyhad  under  consideration  a 
change  in  the  method  of  operation,  and  quite  recently  manufac- 
turers have  been  invited  to  submit  estimates  on  the  cost  of 
changing  all  the  central  office  equipment  and  subscribed  instru- 
ments to  give  automatic  calling  and  clearing.  The  approximate 
cost  of  this  change  is  estimated  at  ;£35,ooo.  But  at  the  best 
this  would  only  mean  a  patch-work  job.  To  completely  reor- 
ganize the  plant  and  bring  it  up  to  date  would  require  the  scrap- 
ping of  plant  that  cost  about  £^90,000  and  the  expenditure  of  a 
larger  sum. 

It  would  appear,  therefore,  that  Glasgow  has  spent  about 
twice  as  much  as  originally  intended,  and  for  the  expenditure 
has  a  plant  that  is  far  from  being  what  it  should  be. 

Early  in  190J  the  Glasgow  municipal  plant  and  the  Xational 
Telephone  Company  had  approximately  an  even  number  of  sta- 
tions. But  the  municipal  service  was  bad,  and  growing  more 
and  more  unsatisfactory,  with  the  result  that  during  the  last  year 
the  great  proportion  of  new  business  has  been  going  to  the  Na- 
tional Company,  so  that  at  the  present  time  it  has  18,048  .stations 
as  compared  with  11,822  of  the  municipal  ,ser\  ice.  The  value  of 
a  telephone  depends  largely  upon  the  number  of  connections  that 
can  be  secured,  and  the  National  being  able  to  give  its  subscrib- 
ers 50  per  cent,  more  connections  and  a  better  service,  the  muni- 
cipal service  would  appear  to  be  in  a  more  or  less  precarious 
position. 


SHORT  CIRCUITS. 

The  Bell  Telephone  Company  have  opened  a  new  exchange  at 
Virden,  Man.,  with  sixty  subscribers. 

The  Bell  Telephone  Company  are  installing  a  new  switchboard 
in  their  exchange  at  Prince  Albert,  N.  W.  T. 

The  City  Council  of  Winnipeg,  Man. ,  have  appointed  a  com- 
mittee to  report  upon  the  question  of  establishing  a  civic  tele- 
phone system. 

Mr.  A.  Mallory,  formerly  manager  of  the  C.  P.  R.  Telegraph 
Company  at  Calgary,  N.  W.  T. ,  has  been  appointed  circuit  man- 
ager at  Winnipeg.  He  is  succeeded  at  Calgary  by  Mr.  T.  J. 
Fitzgerald,  of  St.  John,  N.  B. 

The  British  Columbia  Telephone  Company,  of  Vancouver,  are 
endeavoring  to  secure  a  franchise  in  Fernie,  B.  C,  but  the  coun- 
cil seem  to  favor  the  application  of  a  local  company  represented 
by  Hammond  &  Turner. 

The  Bellechasse  Telephone  Compan)-,  of  Levis,  Que.,  have 
applied  to  the  Legislature  for  power  to  increase  the  capital 
stock  to  $250,000  and  to  manufacture  and  deal  in  apparatus  used 
in  connection  with  telephones. 

The  Canadian  Machine  Telephone  Company  are  installing  the 
underground  cables  in  connection  with  their  systems  at  Peter- 
boro,  Ont.  The  work  is  in  charge  of  Mr.  P.  Melville,  Canadian 
superintendent  of  the  Standard  Underground  Cable  Compan\-. 

The  Central  DufFerin  Telephone  Association,  Limited,  of  Shel- 
burne,  Ont.,  purpose  extending  their  line  about  four  miles  into 
Amaranth  Township,  and  ma}'  also  build  a  line  to  Black's  Corn- 
ers, a  distance  of  seven  miles.  Dr.  R.  W.  Rooney  is  president 
of  the  company. 

Telephone  mistakes  may  have  their  serious  sides.  A  man  who 
wanted  to  communicate  with  another  named  Jones  looked  in  the 
directory  and  then  called  up  a  number.  Presently  there  came 
through  the  receiver  a  soft  feminine  "Hello  !"  .and  he  ask<-d  : 
"Who  is  that  ?••  "This  is  Mrs.  Jones."  "Have  you  any  idea 
where  your  husband  is  ?"  He  couldn't  understand  why  she 
"rang  off"  so  sharply  until  he  looked  in  the  book  again  and  dis- 
covered that  he  had  called  up  the  residence  of  a  widow. 

The  annual  meeting  of  the  shareholders  of  the  Centr.il  'l"ele- 
phone  Company  was  held  at  Hampton,  N.  B. ,  on  January  25th. 
The  report  of  the  secretary-treasurer  showed  that  156  miles  of 
line  are  being  operated,  reaching  thirty-nine  different  points  in 
Kings  and  Queens  counties.  Plans  for  further  extension  ;inil 
wider  operations  were  introduced  and  discussed,  and  it  is  uiuler- 
stood  that  it  was  decided  to  apply  for  a  provincial  charter  ;uul 
engage  in  a  general  telephone  business,  special  attention  to  he 
given  to  the  automatic  .system.  The  officers  elected  for  the  cm  - 
rent  year  are  as  follows  :  President,  T.  H.  Estabrooks,  St.  John; 
vice-president,  .S.  H.  White,  Sussex;  secretar\-treasurer,  H.  P. 
Robinson. 
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INVENTION  *v  DEVELOPMENT 

IN  THE:  ELECTRICAL  FIELD 


Panel-Boards  for  Office  Buildings.— Systematic  ar- 
rangement ot'  >.ir>.iiits,  avoiding  all  confusion  such  as 
often  results  in  the  wiring  of  large  office  building-s,  is 
the  result  of  a  new  type  of  panel-board  installed  in  the 
threat  Railway  Exchangee  Building-  in  Chicago,  Illinois. 
The  panel-board  is  compact,  and  at  the  same  time 
gives  great  flexibility  in  connecting  the  various 
circuits  in  the  building  to  the  metering  system. 
The  general  arrangement  and  connections  of  the 
device  are  shown  in  the  accompanying  illustrations 
reproduced  from  the  Technical  World.  The  board  is 
mounted  on  a  shallow  steel  box  and  is  divided  into  two 
sections,  vertically  (Fig.  i.)  At  the  top  the  feeders 
from  the  three-wire  service  enter,  and  are  led  through 
the  fuses  to  the  main  switcli.  The  neutral  passes  from 
the  switch  down  to  two  bus  bars  in  the  lower  portion 


Fk;.  I.    Panel-Board  for  Office  Bi  iedings.— 
General  Arrangement. 


of  the  board.  These  bus  bars  are  common  to  one  side 
of  each  of  the  office  circuits.  The  other  side  of  each 
individual  office  circuit  ends  in  a  terminal  on  the  board, 
and  from  this  terminal  a  wire  is  carried  up  to  the  cus- 
tomer's meter,  the  current  passing  from  the  meter  back 
to  the  other  side  of  the  main  circuit,  as  shown  in  Fig. 
2.  In  the  latter  figure,  one  of  the  meters  is  shown  as 
registering  on  the  two  right-hand  circuits  at  the  top 
and  bottom  of  the  panel.  When  the  lower  one  of 
these  oflfices  is  to  be  vacated  and  the  other  retained. 


the  meter  can  readily  be  changed  to  the  one  circuit  by 
merely  removing  the  jumper  wire  connecting  the  two, 
thus  disturbing  no  other  wiring. 

The  wiring  of  all  the  meters  served  by  each  panel- 
board  is  brought  in  at  the  sides  near  the  top  (Fig.  i), 
and  the  lamp  circuits  lead  out  opposite  their  respective 
switches  at  the  lower  portion  of  the  board.    The  wir- 
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Fig.  2.    Panel-Board  for  Office  Buildings.— 
Connectr^ns  to  Meter. 

ing  on  both  sides  is  identical,  although  Fig.  i  shows  it 
as  entering  one  side. 

Unscrewing  two  marble  slabs  at  the  rear,  covering 
the  fuses  and  wiring,  gives  access  to  the  panel  itself. 
Two  small  doors  at  the  top  and  bottom  of  the  case 
near  the  edge  (Fig.  i)  can  be  opened,  to  show  at  a 
glance  which  leads  are  connected  to  the  respective 
fuses. 

Westinghouse  Type  K  Voltmeters  and  Ammeters — 

There  has  been  a  long  continued  demand  upon  makers 
of  electrical  instruments  for  reliable  voltmeters  and 
ammeters  for  switchboard  work   in   connection  with 


small  installations  and  in  competitive  work,  that  could 
be  supplied  at  a  price  in  keeping  with  that  of  the  other 
apparatus.  To  fulfill  this  demand,  the  Westinghouse 
Electric  &  Manufacturing  Company  offers  a  new  line  of 
instruments  known  as  the  Type  K  for  use  upon  either 
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direct  or  alternating  currents.  This  type  is  a  develop- 
ment of  one  of  the  Lord  Kelvin  patents  controlled  by 
the  Westinghouse  Company.  In  shape,  size,  finish 
and  general  appearance,  the  Type  K  instruments 
harmonize  with  the  other  round  pattern  switchboard 
types  of  the  Westinghouse  manufacture.  Their  princi- 
pal distinguishing  characteristic  is  the  simplicity  of 
their  construction.  There  are  but  few  parts,  none  of 
which  are  complicated,  and  the  adjustments  are  easily 
made.  In  effect,  the  mechanism  consists  of  a  station- 
ary coil,  through  which  the  measured  current  flows,  the 
voltmeter  measuring  the  current  which  flows  through  a 
high  resistance.  This  coil  acts  on  a  movable  core  or 
plunger,  which  is  connected  with  a  steel  beam  mounted 
upon  knife  bearings  and  carrying  the  indicating  pointer. 
There  are  no  springs,  the  action  being  controlled  by 
gravity.  In  other  instruments  in  which  a  solenoid  is 
employed,  the  residual  magnetism  has  seriously  affected 
their  accuracy.  In  the  Type  K  the  core  is  so  construct- 
ed that  it  is  saturated  with  a  very  small  amount  of 
magnetic  energy,  such  as  that  of  one  twentieth  full 


Diagram  ok  Westinghoi  sk  Type  K  Instrl  ments. 

scale  deflection, and  thus  for  any  load  the  attraction  up- 
on the  plunger  is  directly  proportional  to  the  current, 
making  the  error  due  to  residual  magnetism  commerci- 
ally negligible  and  the  scale  almost  uniform,  commenc- 
ing with  zero.  On  alternating  currents  its  action  is  not 
appreciably  affected  by  changes  in  frequency.  External 
fields  do  not  influence  the  performance,  and  tempera- 
ture errors  are  negligible.  The  instruments  are  dead 
beat  in  their  indications,  the  steadying  effects  of  a  dash 
pot  being  obtained  by  inserting  the  lower  end  of  the 
plunger  in  a  glass  tube  filled  with  oil.  The  opening  in 
the  solenoid  is  made  small  and  the  plunger  is  a  piece 
of  fine  iron  wire,  flexibly  connected  to  the  movement 
by  means  of  a  strong  silk  cord.  Movable  weights 
shown  at  D  and  E  in  the  accompanying  illustration 
afford  a  means  for  adjustment.  The  sector  illustrated  at 
A  corrects  inequalities  by  keeping  the  leverage  the 
same  in  all  positions. 

New  Belt-Driven  Alternator — The  General  Electric 
Company,  Schenectady,  N.Y.,  have  brought  out  a  new 
form  of  belt-driven  alternator  which  it  designates  as 


form  P.  The  machine  is  built  with  two  bearings 
which  are  mounted  one  on  each  end  of  the  shaft.  It  is 
of  compact  design,  and  occupies  less  floor  space  than 
do  machines  arranged  with  separate  pillow  blocks  and 
bearings.  The  bearing  at  the  pulley  end  of  the  ma- 
chine is  made  large,  and  is  placed  close  to  the  revolv- 
ing field  spider,  in  order  to  bring  the  pulley  close  to 
the  machine.  The  alternator  is  of  the  revolving  field 
type  with  a  stationary  distributed  armature  winding. 
The  poles  of  the  field  are  built  up  of  laminations,  and 
are  fitted  into  dove-tailed  slots  in  the  steel  hub  by  taper 
keys.  The  field  coils  are  made  from  flat  copper  strip, 
wound  on  edge,  and  are  designed  for  125  volts  excita- 
tion. The  pulley  has  a  cast-iron  centre  and  pressed 
paper  rim.  This  type  of  pulley  is  considerably  lighter, 
and  is  able  to  transmit  more  power  per  inch  of  face 
than  an  iron  pulley,  thus  tending  to  increase  the  life  of 
the  belt  and  to  diminish  the  strain  on  shaft  and  bear- 
ings. 


TRANSFORMER  OUTFITS  FOR  THAWING  PIPES. 

The  manifest  superiority  of  electricity  as  a  thermal  agent  in 
thawing  frozen  pipes,  and  the  field  for  this  service  that  awaits 
development,  has  attracted  a  considerable  amount  of  attention 
on  the  part  of  central  station  managers,  many  of  whom  have  im- 
provised outfits  for  this  purpose.  There  has  arisen  a  very  gen- 
eral demand  for  thawing  outfits  that  shall  have  a  range  in  capa- 
city to  cover  all  ordinary  requirements,  shall  be  portable,  easy 
to  connect  and  moderate  in  price,  and  to  rneet  this  demand  the 
Westinghouse  Electric  &  Manufacturing  Company  have  design- 
ed the  two  transformers  herein  described. 

The  larger  of  the  two  outfits  weighs  complete  with  transform- 
er, switchboard  and  base  750  pounds.  It  occupies  a  floor  space 
2  ft.  4  inches  by  i  ft.  10  inches,  and  is  i  ft.  7  inches  in  height. 
A  link  in  the  top  of  the  transformer  case  affords  a  means  of  lift- 
ing the  outfit,  and  if  desired  truck  wheels  may  be  attached  to 
the  wooden  base.  It  will  be  seen  that  it  is  of  small  size  and  is 
lighter  in  weight  than  any  other  outfit  for  the  same  purpose, 
giving  it  a  superior  portability. 

The  transformer  may  be  operated  satisfactorily  on  circuits 
varying  from  1,800  to  2,500  volts.  The  low  tension  is  arranged 
to  deliver  approximately  500  amperes  for  several  hours  at  an  E. 
M.  F.  from  15  to  50  volts.  By  a  simple  change  in  connections, 
the  windings  may  be  arranged  to  deliver  about  1,000  amperes  at 
voltages  from  8  to  16,  for  thawing  large  mains  whose  resistance 
is  generally  low.  It  is  suitable  for  thawing  anything  from  a 
one-half  inch  pipe  to  a  one  foot  main. 

The  transformer  is  generously  designed,  and  will  deliver  large 
overloads  for  short  periods  of  time.  The  windings  are  air 
cooled.  The  insulation  is  not  injured  by  rain,  snow  or  ordinary 
abrasion.  There  are  no  moving  parts  to  get  out  of  order,  and 
the  entire  outfit  is  contained  in  a  single  unit. 

A  light  but  substantial  switchboard  is  mounted  upon  the  high 
tension  end  of  the  transformer.  The  switches  are  of  the  enclosed 
plug  type,  such  as  are  used  upon  high  tension  arc  light  cir- 
cuits, and  permit  a  variation  of  the  low  tension  voltage,  and  con- 
sequently the  current  supplied  to  the  pipes.  The  switches  are  so 
arranged  that  it  is  impossible  to  make  a  wrong  connection. 

The  other  transformer  outfit  is  smaller  and  is  particularly 
adapted  for  thawing  service  piping  about  dwelling  houses.  It  is 
light,  of  such  proportions  as  to  make  it  easy  to  handle,  and  is 
mounted  in  a  wooden  box  provided  with  a  handle  and  shoulder 
strap.  It  has  a  capacity  of  200  amperes  at  potentials  up  to  25 
volts  for  one  hour.  It  is  arranged  for  operation  off  a  nominal 
2,000  volt  circuit  but  can  be  supplied  for  any  other  primary  volt- 
age to  as  low  as  200  volts.  The  voltage  regulation  and  current 
control  are  obtained  through  plug  switches  in  the  high  tension 
circuit. 

When  desired,  these  outfits  are  furnished  with  a  current 
measuring  device,  so  that  the  operator  may  know  the  amount  of 
current  that  is  >>eing  used. 
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ENGINEERING  MECHf\NIGS 


THE  INJECTOR.* 

HV   r.  C.  WlXlKKUl'RN. 

The  injeotor  is  a  inechaiiii'al  contrivance  by  which  the  cmM  tjv 
■  a  jot  of  steam  trow  the  boiler  is  utilized  to  force  a  stream  of 
\\ater  Ivick  into  the  boiler.  There  are  many  tlilTerenI  Uinils  of 
these  instrinnents,  but  the  principle  is  the  same  in  all.  When 
usetl  for  lil'tiniT  water,  the  injector  ilepeiuls  upon  a  partial 
vacuum  beini;  createil  by  the  jet  of  steam  eoniins4  into  contact 
with  the  cold  water.     In  the  accompanying;-  lij;ure  this  action  is 


L'am  pipe,  with  a  nozzle- 
cone-shaped  vessel,  C 
tlH  out;h   B,  and  as  it 
in  its  course,  the  water 
team  and  water  meet, 
len  the  steam  and  water  rushing 
increases  the  velocity  to  such  an 
.i\  into  the  boiler.      The  injector 
distiiet   is  the   Penberthy  ;  other 
tlilTerent  in  detail,  but  the  principle 
ensure   the   yfood   workins;  of  an 


shown.  A  represent 
shaped  end,  which 
The  steam  escapes 
passes  through  C,  t 
naturally  follows  iln 
A  partial  vacuum  is 
into  this  vacuinii-l>  ■  n;>  ^1  sp.u 
extent  that  it  ea-i.\  1  imU  ii- 
most  commonly  used  in  tli 
makes  are  numerous,  sliL^hll; 
remains  the  same  in  all.  Te 
injector,  it  is  essential  in  fitting  one  to  a  boiler  to  follow  the 
following  instructions.  The  steam  lead  should  be  as  direct  as 
possible  and  from  the  part  of  the  boiler  where  the  steam  is  the 
driest  obtainable;  this  pipe  should  have  no  other  connec- 
tions and  should  be  with  as  few  bends  as  possible. 
The  suction  pipe  should  be  at  least  one  size  larger  than 
the  nipple  on  injector,  and  if  the  source  of  supply  is  far  away,  two 
sizes  larger  is  preferable.  This  pijie  must  be  absolutely  air  tight, 
as  the  slightest  leak  eonsia.  r.iMy  affects  the  efficiency  of  the 
injector,  just  as  a  leak}  suction  atfects  a  pump. 

In  long  lengths  of  suction  pipe,  a  non-return  valve  placed  at  a 
.  onvenient  distance  to  break  the  draw,  will  be  found  a  great  ad- 
vantage, also  a  globe  valve  near  the  source  of  supply  is  a  great 
convenience.  A  globe  valve  is  placed  close  to  the  injector  on 
suppl}-  pipe  to  regulate  the  water  supjily.  A  check  valve  must 
be  placed  on  the  tloli\ cry  piiie  Ivtwom  injector  and  boiler,  to 
prevent  the  return  oT  feed  wa I.  1-.  A  sio]i  cock  is  also  placed 
between  the  check  and  boiler  lo  onahK-  liie  engineer  to  examine 
the  check  valve  at  any  time  wlu  n  steam  is  up.  The  causes  that 
would  prevent  an  injector  working  are  the  tlie  tbllowing  : 

1.  Leaky  suction. 

2.  Suction  pipe  stopped  up. 

3.  Dirt  in  combining  tubes. 

4.  Water  too  hot. 

5.  Steam  too  low. 

Each  one  of  these  has  its  own  -p.  ( 
sugge.st  itself  to  the  engineer  ii,  >  I,  . 
may  use  the  expression,  is  prc  \i  ml. 
fects  can  be  prevented  from  causing; 
jector  is  periodically  examined  and 
tested.  The  mechanism  of  an  injector  being  delieat 
tive,  it  should  be  treated  with  care  and  consider  .ii ion.  Soale 
or  dirt  in  the  tubes  can  be  cleaned  off  either  liy  seraiiinL;  or  soak- 
ing in  a  .solution  of  muriatic  acid  i  part,  and  water  10  p.u  ts,  and 
washing  properly  afterwards  before  replacin;.;-;  as  it  lequires  10  to 
12  hours'  in  this  solution  to  be  of  any  benefit,  I  find  the  former 
way  the  handiest  If  the  scale  is  not  taken  away  regularly,  the 
*Paper  read  before  the  Stationary  EngineerN  Association,  Victoria,  B.C. 


medy, which  will  readily 
lilt  the  best  cure,  if  I 
aeh  one  of  these  de- 
neonvenience  if  the  in- 
■d  ;nul  all  the  piping 
md  si-nsi- 


full  area  ol' ilw  nozzles  will  not  be  obtained  and  the  proper  flow 
w  ill  be  impeded. 

\\  hen  tlu'  suction  pipe  is  stoppetl  it  can  iisuallv  be  disconnect- 
ed and  ek'aned  In-  a  roil  or  liy  lilow  iiii;'  steam  througli  it.  The 
injector  slioukl  at  times  he  kept  cool,  which  necessit.ites  the 
steam  valve  being  alw,i\  s  in  lirsi  el.iss  order,  also  the  check 
valve  requires  attention  oee.isionally.  If  these  leaks  are  allowed 
thei-e  is  ,1  consl.-nn  ih  ibble  ,uul  in  walei  s  where  there  is  presence 
of  lime  or  gypsum,  a  scale  is  soon  formed  on  the  working  parts, 
increasing  the  trietion  and  reducing  the  working  area  of  the 
injector.  It  the  injeetoi-  has  not  an  independent  steam  pipe,  other 
valves  ma_\'  no  iipened,  thus  taking  away  the  steam,  leaving  the 
instrument  with  insuflicient  power  to  drive  it. 

One  great  atlvantage  that  the  injector  has  over  the  feed  pump 
is  that  most  of  the  heat  used  to  force  the  water  into  the  boiler  is 
utilized  in  heating  the  feed  water  ;  the  feed  entering  the  boiler  at 
a  high  tempeiature  saves  the  boiler  plates  from  injury  b)-  sudden 
contraction,  which  is  often  the  case  where  pumps  put  cold  water 
direct  into  the  boiler,  causing  leaky  tubes,  stays,  etc.  It  is  also 
a  great  fuel  saver,  by  introducing  feed  water  up  to  the  maximum 
of  150  degrees.  The  following  table  gives  the  average  pressures, 
temperatures  and  lifts  : 

Maximum 
Temperature  of  Feed. 


Lift 


Lowest  Steam 
Feet.      Pressure  to  Start. 


o  to   3  15  to  20  lbs.  150  deg.  to  140  deg. 

4  "  10  25  "  30  "  120    "     "  100  " 

10  "  20  30  "  45  "  90    "     "    75  " 

20  "  25  45  "  60  "  80    "     "    60  " 

The  steam  at  which  injectors  will  work  depends  on  the  lift  and 
temperature  of  water  ;  for  a  2-foot  lift  with  100  lbs.  pressure, 
145  deg.  ;  for  150  lbs.,  130  deg.,  and  180  lbs.,  120  deg.  And  as 
the  lift  increases  the  temperature  of  the  water  must  be  lowered, 
the  exact  temperature  being  found  by  practice.  The  capacity  is 
almost  the  same  in  all  injectors  under  like  conditions. 

Size  of  Pipe 
connections. 

H"  85  50 

y2"  165  75 

H"  350  130 

i"  580  325 

iX"  900  425 

i/^"  i>75o  750 

2"  2,850  1)15° 


Gallons  per  hr. 
Maximum. 


Gallons  per  hr. 
Minimum. 


CERTIFICATES  FOR  ENGINEERS. 

The  quarterly  examinations  for  engineers'  certificates  for  the 
Province  of  British  Columbia  were  held  at  X'ictoria  about  the 
middle  of  January.  Of  about  sixty  candidates,  the  following 
were  successful  : 

Fourth  class  certificates— Hy.  Puckle,  Wm.  De  Rousie,  J 
A.  .Sweeney,  R.  Noble,  Thomas  Cox,  Wm.  Freeman,  W.  Rein- 
hart,  A.  Carlson,  D.  Lehman,  A.  Popham,  G.  R.  Baker,  D. 
Silemult,  J.  C.  Renfrew,  A.  Berquist,  P.  A.  McLean,  R.  S.  Chap- 
man, G.  Underwood,  L.  \\'alton,  D.  Williams,  Geo.  Ulrich,  W. 
S.  Smith,  E.  Jacobson,  C.  D.  Hawkins,  T.  J.  Carson,  T.  Cragie, 
Chas.  Cathey  and  R.  Humber. 

Third  class  certificates  —  James  Taylor,  J.  D.  Watson,  F. 
Shade,  James  Laird^  F.  Haled,  James  Tyson,  \\'m.  Graham,  A. 
J.  Neflf,  Wm.  D.  Thompson,  R.  P.  Stephens,  Chas.  Hiscock,  H. 
E.  Neaves,  W.  C.  Pettigrew,  Thomas  Preecc,  H.  J.  Geake, 
Joseph  Lismore,  R.  G.  Johnston  anil  J.  Smith. 

Henry  Wilson  and  Peter  Gordon  secured  second  class 
certificates. 

A  fourth  class  certificate  permits  the  holder  to  operate  any 
steam  plant  up  to  25  horse-power  ;  third  class  enables  the  posses- 
sor to  take  charge  of  a  plant  of  250  horse-power;  while  the 
second  el.iss  permits  tlie  holder  to  be  chief  engineer  of  any  plant 
up  to  500  horse-power. 


The  Canadian  Association  of  Stationary  Engineers  have  ap- 
pointed a  committi'e  \o  w.iit  upon  the  Ontario  Government  ajid 
again  ask  ih.it  legisl.iiion  he  passed  compelling  all  engineers  to 
hold  certificates. 
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A  plebiscite  is  to  betaken  at  Cliarlottetown,  P.E.I.,  on  the 
question  of  operating  the  electric  light  plant  under  municipal 
control. 

The  Electrical  Development  Company  of  Ontario  are  about  to 
commence  the  erection  of  their  large  powi-r  house  aiijacent  to 
the  Queen  Victoria  Park  at  Niagara  Falls,  Ont.  It  will  be  built 
of  either  cut  stone  or  granite. 

The  Waterworks  and  Electric  Light  Commissioners  of  Camp- 
bellford,  Ont.,  have  not  yet  submitted  their  by-law  to  raise  funds 
for  an  electric  light  plant,  as  a  nioiv  extensive  expenditure  than 
was  at  first  proposed  is  now  being  considered. 

The  directors  of  the  Hamilton,  Grimsby  and  Beamsville  Electric 
Railway  Company  have  under  consideration  a  plan  to  extend 
their  line  four  miels  from  Vinemount,  Ont.,  to  connect  with  the 
line  of  the  Niagara,  St.  Catharines  and  Toronto  Railway. 


The  Grand  Trunk  Railway  Company  are  employing  electricity 
to  a  considerable  extent  in  connection  with  their  shops  at  .Strat- 
ford, Ont.  About  two  years  ago  they  put  in  a  small  bipolar 
dynamo  connected  to  the  main  shaft  to  supply  a  few  lights  for 
the  shops.  One  year  ago  they  installed  two  McEwen  high  speed 
automatic  engines  direct  connected  to  C.  G.  E.  direct  current 
machines  of  250  amperes,  120  volts.  They  are  now  just  com- 
pleting the  installation  of  a  500  h.p.  tandem  compound  Robb- 
Armstrong  engine  direct  connected  to  a  300  krw.,  1,200  ampere, 
direct  current  machine  of  the  Westinghouse  type,  this  unit  being 
for  the  purpose  of  supplying  current  to  a  number  of  Westing- 
house  motors  of  30  and  50  h.p.  to  drive  a  25  ton  electric  crane, 
the  machinery  of  a  wheel  shop,  punches  and  shears  of  a  boiler 
shop,  and  some  planers  in  the  carpenter  shop.  It  is  the  intention 
to  make  further  additions  to  the  electrical  equipment  during  the 
coming  spring. 


e 


Electriol  Engineer— I,ong  practical  expen- 
I  ence  in  fitting  up  and  taking  charge  ;  also 
estimating  and  consulting.  J.  Pearce,  Kew 
Liskeard,  Teniiskamieg,  Ont. 


THE-  GRELATIIST 


responsibility  ies;ing  upon  our  manu- 
ficturtrsand  powtr  users  in  Canada  is 
thit  in  connection  with  iheir  Steam 
Plants.  Ttie  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  res,>onsible  Company  a 
necessity  in  order  10  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of   their    Steam  Plants. 

TheCanadian  Casualty 
€5  Boiler  Insurance  Co. 

22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.   Write  us. 

TELEPHONE   MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


m  SHE  m  m\  m  m\% 


20-10  Ampere  Shallenberger  Am- 
pere Meters. 

25-T.H.  Recording  Watt  Meters 
71^  to  30  amperes,  104  volts. 

20-Type  F.,  C.G.E.  Transformers 
1,000  X  100  volts,  10  to  75  light  capa- 
city. 

Above  apparatus  is  in  working 
condition  and  will  be  cleared  out 
at  rock  bottom  prices. 

BRiiNiFORD  mm  I  mmm  co.,  no. 

BRANTFORD,  ONT. 


Please  mention  the  Canadian 
Electrical  News  wl^en 
corresponding  with 
advertisers. 


ZING  &  ANALGUNED 

\  FOR 


ADA  Metal  (p. 

William  St.JORONTO.  Telephone  Main  I7P9 


TELEPHONES 


Wemanuf  ctwe  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEniONB 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
iviies,  and  has  many  other  points  of  advantage. 

Fully  guaianteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


ITALIFAX,  N.  S. 


A  Millstone  About 
The  Neck 


Lack  of  special  training  is  the 
"millstone  about  the  neck"  of  most 
men  and  women  in  poor  paying 
positions.  It  holds  them  back  while 
others  go  ahead.  It  handicaps 
them  everywhere.  The  Interna- 
tional Correspondence  Schools' 
system  of  training  by  mail  will 
enable  yon  to  throw  ofif  the  bur- 
den. By  this  means  you  can  rise 
to  one  of  the  higher  positions  in 
your  present  trade  or  profession. 
You  can  qualify  for  a  more 
congenial  occupation  and  better 
salary.  We  have  helped  thousands 
of  ambitious  people  to  advance  in 
salary  and  position.  We  can  help 
you.  Decide  today  to  better  your 
condition. 


Mark  X  before  the  posltio 
ill  in  the  coupon  and  send 
end  rull  particulars. 


International  Correspondence  Schools 
Box  lOOS,  Scranlon,  Pa. 


MeohanlosI  Draftsman  I  R.  R.  Conalruot'n  Eng 
iVIachlna  Oealgner  I  Surveyor 

Eloolrloal  Englnoor  Mining  Engineer 


SI.  &  No.. 
City  
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THE  OTTAWA  STREET  RAILWAY. 

The  ;miui;il  >;\'iioral  mv-ot'm.i;  of  llio  (. Ottawa  ICK-i  trn.-  Uailway 
v.'oin|v»ny  was  helil  on  January  jotli  lasl.  llio  ropoit  tor  the 
\oar  oiulint;  ,^ist  Oocombor,  uk>4,  sliowoil  ijross  roooipts  ot 
S,;!v4,i)>).t>4.  Tho  not  oarninjjs  lor  tlio  yoar  wero  $1^^0,007.70. 
hour  v|uartorl\  iilomls  ot"  I  wo  por  lont.  each  wen-  tloilaroii, 
.iinoiMitint;  to  §70,45(1.  Tlu-  niileatje  payments  anunintoil  to 
<>).qi)0-a4,  ami  interest  on  bonds  $2o,ocx>.  The  sum  of  $26,000 
^v.is  plaoeii  to  the  ereilit  of  eontinjjent  account,  to  be  applietl  to 
,A-vluction  01  tn»ck  ivnewal  anil  car  ciiviipnicnt  accounts,  and  a 
balance  of  $3,64^.66  was  carried  torward  to  the  credit  of  profit 
.md  loss. 

The  number  of  pa ssenjjers  c.u  i  ied  duriiiir  the  year  was  8,717,- 
-'05,  an  incre.-ise  of  nearly  one  milluni  over  roo,^,.  It  was  stated 
ihat  a  motor  yi'enei-ator  set  of  .1  i  apai  il\  ot  i,.',oo  h.p.  had  been 
installed  in  a  new  power  hoiisi-  Innlt  on  MitUlU-  sli  cet  and  that  it 
was  jT'^'^Sr  .satisfactory  resulls.  Last  winU'i-  the  company  ex- 
jvrienced  the  worst  snow  storms  since  the  opening-  of  the  road, 
the  snow  clearing  amounting  \o  Sjo,  1S6  for  the  }  ear,  an  increa.se 
over  100,;  of  $5,701. 

Owing  to  the  large  increasi-  ot  snniiiu'i-  travel,  twelve  new' open 
cars  have  been  ordercil  ani.1  ulll  ho  ready  tor  the  opening  of 
next  season  s  business. 

The  following  were  elected  ilirectors  for  the  current  year  ; 
.Messrs.  T.  Ahearn,  George  F.  Brophv-,  Peter  W'helan  Thomas 
W  orkman,  Warren  V.  Soper,  Hon.  George  A.  Cox.  At  a  sub- 
sequent meeting  of  directors,  Mr.  T.  Ahearn  was  re-elected  pre- 
sident, Mr.  Peter  Whelan  vice-president,  and  Mr.  James  D. 
Kniser  secretary-treasurer. 


PUBLICATIONS. 

••  Tlic  Letter  of  Pctrus  Peregriniis  on  the  Magnet,  A.D.  1269," 
is  the  title  of  an  interesting  book  of  an  unusual  character  issued 
by  the  McGraw  Publishing  Company,  114  Liberty  street,  New 
York,  and  which  retails  at  $1.50. 

Two  bulletins  recently  received  from  the  Canadian  Westing- 
house  Company,  Hamilton,  Ont.,  are  devoted  to  their  "Type  N  " 
transformers  and  their  self-contained  direct  current  multipolar 
generators. 


We  have  received  from  Longmans,  Green  &  Company,  Pater- 
noster Row,  London,  Kng. ,  a  copy  of  J.  C.  Gregory's  book 
entitled  "  A  .Short  1  Tit roduct ion  to  the  Theory  of  Electrolytic 
nissociation,"  the  price  of  which  is  one  shilling  six  pence. 

The  Westinghousc  Machine  Company,  of  Kast  Pittsburg,  Pa., 
ha\e  issued  a  book  ilcvolcii  to  tlie  Ivoney  mechanical  stoker, 
which  thc\'  claim  is  rcci\s;ni/cd  as  the  standard  ot  best  stoker 
practice  and  capable  of  meeting  successfully  all  the  arduous  re- 
c|uireinents  of  heavy  moilerii  service. 

Mr.  H.  C.  Gushing,  jr.,  author  of  the  hand  book  "Standard 
Wiring  for  Electric  Light  and  Power,"  has  just  brought  out  the 
1905  edition  of  this  book,  completely  revised  to  date.  Mr.  Gush- 
ing, in  revising  this  new  edition,  was  successful  in  securing  the 
services  of  Mr.  F.  E.  Cabot,  Secretary  of  the  Boston  Board  of 
Fire  Underwriters,  and  Chairman  of  the  Electrical  Committee  of 
the  Underwriters'  National  Electric  Association,  to  assist  him 
with  that  part  of  the  book  which  treats  of  the  underwriters'  rules 
and  requirements,  and  also  the  assistance  of  Mr.  George  T. 
Hanchett,  Consulting.  Electrical  Engineer  and  Member  of  the 
American  Institute  of  Electrical  Engineers,  in  checking  up  and 
revising  many  valilable  tables  and  formulae  to  aid  practical  wire- 
men  and  contractors  in  determining  the  proper  sizes  of  wires  for 
all  manner  of  construction  work  for  both  alternating  and  direct 
currents.  This  ndw  edition,  like  all  previous  editions,  is  hand- 
somely bound  in  flexible  leather,  and  makes  a  most  complete  and 
accurate  pocket  companion  for  the  practical  electrical  engineer, 
central  station  man,  wireman  and  contractor,  as  well  as  an  ac- 
curate guide  for  the  architect  and  builder,  many  of  whom  are 
called  upon  to  embody,  not  only  in  their  specifications  but  in  their 
plans,  provision  for  the  electrical  construction  in  buildings  and 
structures  of  all  kinds.  "Standard  Wiring"  is  recognized  as 
the  authority  on  electrical  wiring  and  construction,  being  the 
only  book  on  the  subject  which  is  revised  and  brought  up-to-date 
every  year. 


The  City  Council  of  Winnipeg,  Man.,  have  instructed  the  City 
Engineer  to  report  on  the  best  method  of  obtaining  power  for 
manufacturing  purposes. 


NowReaflu.  Prl66l2/6,  Post  Free. 

TI16  Imperial  Directoru  of 

Eieciric  LiQUiino  ^  mn  imm  mm,  i905. 

Edited  knd  compiled  by  C.  S.  Vesey  Brown,  N.  Inst.  C.  E.,  M.  I.  E.  E. 

The  Directory  contdins  a  list  of  the  works,  established  under  statutory  powers,  in  Great 
Britain  and  Ireland,  India  and  the  British  Colonies,  for  the  supply  of  Electric  Light- 
ing, Power  and  Traction. 

The  statistics  given  for  each  town  are  divided  into  3  parts  : — 

(a)  Names  and  addresses  of  all  the  Directors,  Members  of  Municipal  Committees 
and  the  principal  Officers  connected  with  each  works,  together  with  their  postal  and 
telegraphic  addresses. 

(b)  Technical  description  of  each  works,  showing  the  "system  of  supply,"  detailed  list  of 
th(-  machinery,  storage  cells,  cables,  meters,  etc.,  with  which  the  works  are  equip- 
ped, giving  the  makers'  names  in  each  case,  also  the  prices  charged  for  Light, 
Power  and  Traction. 

(c)  The  financial  results  for  the  last  completed  year  of  working,  sh  nving  capital  ex- 
pended, revenue  and  costs  of  generation,  etc.,  are  given  in  detail. 

This  is  the  busy  man's  book,  it  is  indispensabe  to  all  interested  in  the  Electrical  Industry. 

If  you  are  interested  in  Electrial  Works  of  any  description,  either  as  a  Director,  Town  Councillor  or  Official  connected 
with  the  running  of  an  Electric  Lighting  or  Traction  Works,  then  this  is  the  book  that  will  give  you  the  information  as  to  how  your 
works  compare  with  your  friends'  works  elsewhere. 

If  you  are  interested  in  Electrical  Works,  as  a  Supplier  of  machinery,  or  Stores,  to  Electrical  Generating  Stations,  or 
Tramway-,  then  this  is  the  book  which  will  tell  you  who  is  the  right  man  to  write  to  on  the  particular  subject  you  are  trying  to 
sell.  You  will  not  get  any  leUers  returned  marked  "Not  known  at  this  address''  if  you  follow  the  "directions  given  in  this  book." 

If  you  are  interested  in  the  equipment  of  new  and  up-to-date  Electrical  Works  for  either  Lighting  or  Power,  you  will 
get  the  latest  and  most  reliable  information  as  to  what  is  being  done  all  over  the  British  Empire. 

The  matter  in  the  book  is  split  up  into  sections  of  the  most  complete  character  for  easy  reference,  and  it  is  without  exception 
the  most  complete  and  up-to-date  compilation  of  Electric  Lighting,  Power  and  Traction  Works  published  in  the  world. 

Copies  may  be  ordered  through  this  paper,  or  of  the  Publishers, 

Haze,  Watson  &  Viney,  Ltd.,  52,  Long  Acre,  London,  Eng 
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ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surlpiis,  $1,500,000. 
O.fi-es  Throughout  the  Civilized 
World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
by  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared ,  and  no  reasonable  expense  consid  ered  too  great , 
that  the  results  may  justify  Us  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  fiu-nishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addres  s  i  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;   ot.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


NATIONAL  ELECTRIC 
CODE  STANDARD 


**SHAWMUT" 

ENCLOSED  FUSES 


Now   Reatdy  for  Delivery 

Write  to-day  for  Bulletin  28. 

Chase  -  ShoLwrnut  Company, 

NEWBURYPORT.  MASS. 


L1UI6  Giani 
D0UDI6  TiirDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inclies  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hnnd  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  maileo 
on  application. 

Correspondence  solicited. 

J.  C.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER  HAWORTH 


TANNKRS  ANr 
MANUFACTUREBS  OF 


Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL. 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  CLENYARDS  FIRE  GLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

Cablegrams  :  Glerkyards,  Bonnybridge.  v  v  Codes  used,  A.B.C.  and  Glenyards. 

Manufjicturer.s  of  all  kinds  of  Fire  Cla.y  Goods.  Ga-nister  and  Silica  Goods,  for 
Iron  and  Steel  Works  a.nd  Gas  Works,  including  Boiler  Sea^ting  Blocks 
a^nd  Covers  of  all  sizes.    Ground  Fire  Claty,  Ganister  a^nd  Silica  o"p"cklrges 


THE  CANADIAN  ELECTRICAL  INEWS 


February,  1905 


TiK 


TRADE  rJOTES. 
Wostorn  Klootrii-  Company,  of  Ho 


completed  tlio  oqiiipmoiU  ol  a  l;ulo 
eloolrii-  melei-s.  aiul  are  now  in  a  po- 
line. 

As  announced  in  our  advertisement 
lias  sueeeedd  The  Eleetrieal  Supervisio 
rv'>ronlv'>,  and  will  carry  on  business  a 
v-nsfineer  at  the  siime  aiUlress. 

Section  J  of  the  Supply  Catalogue  of  tli 
Klectric  Coinj^jinv,  Toronto,       iloxi'ii'd  to 
blocks,  cut-outs,  fuses,  etc.      It  is  \ci\  i. 
found  of  interest  to  the  electrical  trade. 

The  International  Jury  of  Awards  of  the 
Exposition,  St.   Louis,  1904 


lin,  C^nl.,  have  jiisl 
r  llu-  nianulactiire  ol' 
10   till  oidcis  in  this 


loty,  104  1-.; 
consiiltini;' 


Is,  lusO 

will  be 


has 


Louisiana  Purchase 
aided  a  Grand   Prize  to 
Nuembervr  "  Electra  Carbons."    The  Canadian  General  Electric 
Coniivmy  are  sole  avfents  in  Canada  for  these  g^oods. 

We  are  advised  th:it  .Mr.  C.  K.  Shedrick,  of  Sherbrooke,  Que., 
will  continue  for  another  year  the  General  agency  in  Canada  tor 
the  Whitney  Electrical  Instrument  l.\>nipan\ 
their  full  line  of  measuring:  devices.  Mi .  Slu 
to  manufacture  a  full  line  of  measurin-  1 
brooke,  where  he  has  been  located  lor  tlu 
with  a  well  equipped  plant.  He  is  ni  a  posit 
attention  to  repair  work  on  all  makes  ol  cloi. 
precision. 

The  Canadian  Casualty  and  Boiler  Insurance  Company,  of 
Toronto,  have  made  another  addition  to  their  already  competant 
and  experienced  staff  of  engineers.  The  new  appointment  is  that 
of  Mr.  Charles  O.  Granberg.  who  is  regarded  in  eng-ineering- and 
insurance  circles  as  one  of  the  best  in  his  class.  We  learn  that 
this  company  had  a  successful  year  and  the  constant  increase  of 
their  busine-ss  necessitates  the  selection  of  the  best  eng-ineers. 
This  appointment  is  along:  the  right  lines  for  an  aggressive  com- 
pany whose  reliability  depends  on  the  excellence  and  thoroughness 
of  their  inspections. 


of  New  York,  tor 
li-ii  k  also  I'ontinues 
struincnls  at  -Sher- 

last  twelve  years, 
Ml  to  give  the  best 
rical  instruments  of 


The  British  Columbia  Electric  Railway  Company  have,  by 
agreement,  taken  over  the  branch  of  the  Canadian  Pacific  Rail- 
w^v  known  as  the  N'ancouver  and  Lulu  Lsland  Railway  and  pro- 


piisi.-  to  operali"  it  liy  iMc 
at  I'-.hurne  which  will  suj 
as  well  as  tor  m.inul.u  lu 
;iikI  other  points.  I'MocI 
ling  of  iVeignl  upon  \  .irii 
of  the  road  is  expected 
.imiounceil,  imofficiall} 
way  Company  pi  opose  to  construct 
to  the  Ciorge. 


pow  er  A  sub-station  will  be  built 
urrent  for  the  operation  of  the  road 
iring  establishments  at  Eburne,  Steveston, 
I  l  ie  locomotives  will  be  used  in  the  hand- 
ous  parts  of  the  line.  The  electrification 
to  be  completed  by.  July^  ist  next.  It  is 
that  the  British  Columbia  Electric  Rf 
ranch  line  from  Vi-^toria 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Date. 

I,ignt. 

1 

E      g  ■ 

1 

No.  of 
Hours. 

Mar.  1 

6  20 

Mar.  2 

5  40 

I  I  20 

2 

6  20 

3 

5  40 

1  1  20 

3 

6  20 

4 

5  4*3 

1  I  20 

4 

6  20 

5 

5  4° 

1  I  20 

5 

6  20 

6 

5  40 

I  I  20 

6 

6  20 

7 

5  40 

1  I  20 

7 

6  20 

8 

5  40 

I  I  20 

8 

6  20 

9 

5  40 

I  I  20 

9 

6  20 

10 

5  30 

1  I  10 

10 

6  30 

5  30 

1  I  00 

6  30 

I  2 

5  30 

1  I  00 

1  2 

10  30 

13 

5  30 

7  00 

'4 

11  30 

•4 

5  30 

6  OQ 

•5 

0  30 

'5 

5  30 

5  00 

lb 

I  20 

16 

5 

4  '0 

'7 

2  10 

>7 

5  30 

3  20 

t8 

2  50 

18 

5  30 

2  40 

'9 

3  3'^ 

19 

5  30 

2  00 

20 

No  Liffhi 

20 

No  Light 

2  1 

21 

22 

6  40 

22 

9  40 

3  00 

2 

6  40 

23 

1  I  00 

4  20 

^4 

6  40 

2S 

0  10 

5  30 

25 

6  5' 

26 

6  20 

26 

6  50 

27 

2  10 

7  20 

27 

6  50 

28 

3  00 

8  10 

28 

6  50 

29 

3  50 

9  00 

29 

6  50 

30 

4  30 

9  40 

3° 

6  50 

3' 

5  °o 

10  10 

31 

6  50 

Apr.  I 

5  00 

1010 

Total  227  40 


fliiierican  GTcylar 


FLEXIBLE  CONDUIT 


REOISTERED 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORiGiN.\L  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

554  s.^j.™es  Montreal 


Montreal  Electric  CompOLny, 


Instant  bhipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similiar  conditions. 

Efficiency  is  over  80%. 


BXJII-.T  BY 


The  Wm.  Hamilton  Manufacturing  Co.,  umited. 

Bra^nch  Office:  Ve^ncouver,  B.C.  -         -  PeterboroMgh,  Ont. 
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—  CHAR.LES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Araer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Ught,  Power  and  kailroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 


61-63  Guardian  Building 


MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


I64  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office      -      Main  1482 
Residence  -  Main  484 
Successor  to  the  Electrical  Supervision  Society) 

JNO.  S.  FIELDING,  C.  E. 

DAMS 

Room  2,  IS  Toronto  Street       -  TORONTO 


Edward  B.  Merrill 

Electrical  &.  Mechanical 

Engin  eer 
I6K1NQST.W.  Toronto 


Roderick  JT.  Pskx>ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Powerand  I,ighting Systems. 
Long   Distance   Power  Transmissions. 
RtUi*s  Trst'-Vulun'inp. 
53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (  W  V.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


ST.  FRANCOI  .  X^VISR  ST. 


MONTREAL 


T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Corvsvilting  Engineer 

Plans,  Estimates  and  Supei  vision  of 
Hydraulic 
Steam  and 
Electric  Plarvts 

55  Sparks  St.    -    OTTAWA,  ONT. 


Woodrrian  Brothers 

Hamilton.  Orvt. 

CEDAR  POLES 

BovjgKt  and  Sold 
LARGE  •  STOCK  -  ALWAYS  -  ON  -  HAND 


WESTON  mmm  insiimi  go. 


Wauerly  Park,  NEWARK,  N.J..  U  S.A. 
New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  Nj.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewishaiu. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct- Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-  .  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter— for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  en-igy. 


ALUMINUM 

EL  ECTRICA  L  CONB  UCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


Engineers  who  follow 
the  constant  development 
in  Circuit  Breaker  prac" 
tice  will  remember  that 
there  is  not  on  the  mar- 
ket to-day  a  single  im- 
portant type  of  Circuit 
Breaker  which  did  not 
originate  with  the  Cutter 
Co.  We  are  specialists  in 
this  line  and  would  be 
glad  to  give  information 
and  quote  prices. 


RECENTLY  PUBLISHED: 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELEGTRIGiTY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Strong  Cloth  Riiidi 


^pHE  prep.iratory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledg-e  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering-. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  cotni^lete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enablo  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

r>niCE  50  CH^nSTTS 

TI16  6.  tt.  Mortimer  PiiblisliinQ  Gonipanij,  ot  loronto.  Liniilefl 


TORONTO, 
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SPARKS. 

The  Canatiian  General  Klovtrii-  Companx  011  onloi  a  (wu) 

kilowatt  generator  for  tlie  St.  Jolin  Stroi-l  K.iilway  c'oinpany.  1( 
will  be  connected  to  a  Laurie  en^^fiiic  aiul  will  lu-  rotaiiu  d  as  a 
reser\e.  The  Ottawa  Car  Company  aii-  also  Iniililiiin  tor  llu-  Si. 
John  Railway  six  new  open  cars  of  inoilern  ilosij^ii. 

The  York  ami  Toronto  Radial  Raihv;iy  Company  haw  cxU-n- 


polnts.  W  hon  llu-  Sr.irboi  o  lliu'  is  com|)lcled  to  Hij^hland  Creek 
ll  will  g-ivo  a  Ion  mill-  louu-  rnun  llu-  Woodbine  to  the  eastern 
lenninus,  and  in  linu-  t  Ins  lino  will  In-  oxlonded  to  Whitby  and 
Oshaw.-i.  riu'  c-xu-nsion  frcMn  [.on.--  Braueh  lo  Oakville,  in 
aiilicipalion  of  snmnuT  irallic,  will  be  undc-rtakcn  al  an  early 
dato.  The  Melropelil.m  extension  lo  Lake  Sinieoe  is  also  to  be 
earried  onl,   i-\ i-rylliini;-   beins;-   in  re.uliness  lo  be^-in  work  from 


METALLIC  SEAMLESS  TUBE  GO  

BIRMINGHAM         -  ENGLAND 

 Manufacturers  of  the  

"Metallic"  Steel  Conduit  System  for  Interior  Wiring 

V"  V    ^LSO    V    ^•  ^• 

Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Mp.dal  Awarded  "World's  Fair"  Chicago,  1893. 


THE  1905  EDITION 

S5ANDARD  WIRING 

EOR  EUECTRIC  UIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Prtce         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Reduce  Your  CoqlI  Bill 

Your  coal  bill  is  a  large  item  in  your  expense 
account,  and  if  it  could  be  reduced  ten  per  cent,  it 
would  mean  a  large  addition  to  your  net  profit. 

The  Robb-Mumford  internally  fired  boiler  will 
make  a  saving  of  at  least  ten  per  cent,  over  an  ex- 
ternally fired  boiler  and  in  some  cases  consider- 
ably more.    ^    J-    ^  Jf- 


Robb   Engineering   Co.,  Limited 

AMHERST,  N.S. 

TTv-rc     f  VVM.  McK.W,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Hell  Telephone 
AGh.N  1  S     ^  Bldg.,  Montreal  ;  J.  F.  PORTER,  355  Carlton  Street,  Winnipeg. 
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THE  OTIS 


TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  I  INLET   EXHAUST  |  OUTLET 


GUARANTEE 

To  heat  the  feed  water  to  the  boihno-  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sqre  of  the  OTIS  that  \vc 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


500  East  Deleva^n  Ave., 

BUFFALO.  N.Y. 
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SPARKS. 

The  question  of  installing-  an  I'loctric  plant  1>  uiuK-r  v  onsiiliM  a- 
tii>n  bv  the  nitopjivors  of  St.  Amlrows,  N'.B. 

W.  H.  Green  has  inuvhasod  Iho  Inisinoss  aiul  plaiK  ol  llu- 
TiH»s\vater  Liifht  &  Powor  C\<mpan\  ,  Ti-oswati-r,  0\\[. 

A  movement  is  on  toot  at  W'w  l.iski'anl,  Out.,  Kniliins;-  lo  ai- 
quirini;  a  water  power  anil  installim;  an  oKx-lrii-  plant. 

The  new  eloolrio  plant  o(  tlio  KuxUm  ii  ton  I'.as  l.io  lil  (.  oinpany, 
Fredericton,  N.  H. ,   was  oporatod  lor  iho  lirst  tiino  ahont  two 


Thi.-  hill  to  iiu-orpi>rato  tlu'  (.  onlral  Canada  Railway  Company 
is  now  bolori'  lln'  Maniloha  1  A'i;"islaturo.  This  company  propose 
[o  dovclop  a  watoi-  power  at  L:u'  du  Bonnet,  on  the  Winnipeg- 
rivor,  anil  to  build  an  i  lorlrir  railwa}-  from  that  point  to  Winni- 
pOL;'.     'I'hi'  i-apitali/.ation  is  $6,000,000. 

.Soaforth,  Ont.,  will  not  buy  tlu-  plant  of  the  Soaforth  Electric 
Li.yrht  and  Power  Coinp.iny.  Tlu-  by-law  which  provided  for  the 
I>aymenl  of  $  1  q, 000  lor  t he  plant  was  lound  defective,  and  the 
town  lathers  now  consent  to  juilj^nient  in  favor  of  the  petition  of 
the  r.itep.i\ ei  s,  C.ee.  T.  Turiibull  and  Geo.  Murdic,  setting:  aside 
the  by-l.iw. 


SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS  ^^^^k 

134  UPPER  THAMES  ST..  ■  M 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
WEDISH  BARS,  ROUNDS 

TURNER  BROS., 


LONDON,  ENG. 


Telegraphic  Address,  'Shf.etiron',  I,ondon.  K  tablished  1870 

I,ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL  IRON  RODS 

Sole  RGoreseniatives  tor  Canada  •  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


5O  .  .90 


FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  London." 

Contractors  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  Cobnty  Council,  etc. 

.  .  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical   Measuring  Instruments 

....  AI,SO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Ftfses, 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovint  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON.  ENGLAND 


Sector  Pattfrn  Illuminated  Dial  Instrument. 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN  '"™^''5g? 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  filGfi  SP&BD  BNG1N&  BUILT 


WATEROaS.  BRANTFORD,  CANADA 
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III. 


Wh^t  is  the  Overload  Capacity 

of  the 

Westinghouse-Parsons  Steam  Turbine  ? 

A  striking  answer  to  this  question  may  be  found 
on  the  chart  shown  below  taken  during  regular 
daily  operation  from  an   electric  railway  plant. 


Full  Rated  Load  1441  Amperes 

From  6:10  to  7:40  P.  M.— a  period  of  an 
hour  and  a  half,  the  load  averaged  2,500  am- 
peres, or  74  per  cent,  overload. 

Canadian  Westinghouse  Co.,  Limited 

Genera-l  Offices  and  Works,  Ha-milton,  Onta-rio 

For  Pa-rticulars  Address  Nearest  Office 
Lawlor  Bldg.,  King  a.nd  Yonge  Streets,  Liverpool  &  London  S,  Globe  Bldg 

Toronto  Hamilton  Montreal 

152  Hekstings  Street  922-925  Union  Bank  Building         134  Granville  Street 

Vancouver  Winnipeg  HaLlifacX 
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•V.  NESS  i 


CO- 


MildE  MicrophonE 

ThehesI  TRANBMfTTER 


SwltcD-Boarfls  and  flnnonclators 

FIRE  ALARM  APPARATUS  and  L 
TELEGRAPH  INSTRUMENTS  (5) 


'Nessphones,'  Montreal 

732  Dorehester  St. 
MONTRE,f\L 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds 


/Montreal 


Uncle  Sam  would  not  allow  his 
battleships  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.     It  is  cheapest  in  long'  run. 

SyracMse  Smelting 
Works 


New  York 


The  Electrical  Construction  Co.  of  London,  Limited 


Type 


32-40  Dundas  Street,  London,  Can.— Phone  1103. 

Dunamos  and  Motors 


Multipolar 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maKe. 

Estimates  cheerfully  given.     Descriptive  matter  furnished  on  application. 


MUNIGIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECRTIC  COMPANY,  Limited,  TORONTq 


What  Makes  the  Wheels  Go  ? 

OUR  "EXTRA" 
THE  J.  G.  McLaren  belting  go., 


IMEontx'ea.l 


Toronto 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  you  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

FRED  THOMSON  &  CO. 

770-774  CRAIG  STREET.  -  -  _i  MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 

FIFTEENTH  YEAR  TORONTO,  MONTREAL,  WINNIPEG,  MARCH,  1905  PRICE  10  CENTS 


VARIABLE  SPEED  A.  G 

wv  ^  illi 


We  Also  Make 


MULTI-SPEED  D.  C.  MOTORS 

For    Driving   Machine   Tools,  Printing    and  Litho- 
graphic Presses,  Hoists,  Fans,  Blowers,  Etc. 


It  is  hardly  necessary  to  add  that  our  "  Su- 
perior" Type  Constant  Speed  A.  C.  and  D.  C. 
Motors  as  well  as  our  Generators  are  unequalled. 


^Ae  Svz//^^^  Electric  Co  . ,  J^lmlfec/,  TORONTO 


ARE  YOU  INSURED 

Against  Loss  from 
Lightning  ? 

G.  G.  E. 
LIGHTNING 
ARRESTERS 


For  Alternating  or  Direct  Current  Circuits 

HIGHLY  nFFICIBNT  AND  RELIABLE 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 

Head  Office :  TORONTO,  ONT. 

Olstrlct  (^mc.-s  :      MOXTRKAI.      HALIFAX        OTTAWA        W  I  \  \  1 1' i:( ;        l\IC.\RV       \A\ror\KR  UOSST.ANO 
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ThB  FIRSTBROOK  BOX  CO.,  Limited 

Kintf  St.  t:iis(.     -  Timoyro 

MANl'KACTl'KKKS  OC 

TOPPING, 

SIDE-BL>OCKS 

ANu  CROSS-ARMS 

WRITK  KOK  PAKTICUI.AKS. 


HS,  I'resident. 


Geo.  H.  Olney  2nd,  Secretary-Trea>ur 


I.ons  nistance  Telephone  Main  4uS 

VoltSL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propiietor. 


r=lgr=I=T=l=ia=f=l=if=JL^^ 

The  Local 
Hardware  Man 

Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations.  His  favor, his  "O.K." 
ffi  is   worth    having.    Talk  up 

B]  your  goods  to  him  through 

I  HARDWARE  AND  METAL 

jji  Goes  everywhere  in 

[ul  Canada  weekly. 

I  THE  MacLEAN  PUBLISHING  CO., 
In  LIMITED 

tjj    Montreal  Winnipeg  Toronto 


TENDERS  WANTED 


Ml  F.  FIK  mm  WIS 

(LiaviiTEir)) 

/V\ONTRE,f\b  TORONTO 

Bl  1  illLAnD  IMM  mi 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR  &  CONTRACTING  CO. 

617  (St.  619  Lagauchetiere  Street    -  MONTREAL 


DYNAMO  COVERS  A  SPECIALTY 

GUARANTEED  WATER  AND  DUST  PROOF. 

TEITTS,    OIL    CLOT.£3:n5TGr    -A-TSTID  T.A.RE>ua.XJLI]SrS. 
Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  <SL  25  Youville  Place.  MONTREAL 


Lord  Kelvin's  PsLtent 


ELECTRICAL 

INSTRUMENTS 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTD}^^??cTo*;^lt."i:i,n"i-or' 


Lord  Kelvin's  Electrostatic  Voltmeters 


Are  the 
only 

Reliable 


"6  Vertical  Sub 
Type. 

Ranges — 20  to  20,000  Volts. 


f  Stand  double  the  minimum  voltage. 

Take  no  current, 
I  And  have 

j  No  temperature  error  ; 

I  Dead-beat  action. 
Are  unaffected  by  stray  fields. 
Right  at  all  times  on 
Direct  or  alternating  circuits. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF- 


The  Most  Symmetrical  and'.  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

Car.».dia.n  Branch :  261-287  Devonshire  RO^TOIM 

52  Adela^ide  St.  W..  TORONTO  4-5  Withrop  Sq.    MJ^\^  K  X-Tl^ 
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Pa.l1? 


McCormick 
T\irbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  Company, York,  pa.,u.s.ft, 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  catalOQue  it  Gonlemplatina  purcHase  ot  TurDies 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE  GOMPAKY,    -   -   -  MONTREAL 


RHODES  MOTORS 

To  Meet  Keen  Competition  and  Heavy  Import  Duties  a.nd  Freight. 

we  beg  to  inform  manufacturing  engineers,  financiers,  or  those  whom  it  may  interest,  that, 
we  being  the  owners  of  all  the  foreign  rights  for  the  manufacture  and  sale  of  the  well- 
known  Rhodes  Motors,  are  in  a  position  to  treat  with  responsible  parties  who  are 
willing  to  entertain  the  proposition  of  purchasing  such  rights  from  us  for  the  Dominion  of 
Canada,  and  can  offer  intending  purchasers  the  unique  advantage  of  manufacturing 
R.hodes  Motors  under  license. 

The  costs  of  the  R.hodes  Motors  are  lower  than  those  of  other  manufacturers  ;  the 
absolute  simplicity  of  standardization  assisting  to  that  effect.  The  cost  of  equipping  a 
factory  for  this  purpose  is  very  small,  or  existing  factories  with  modern  tools  can  be 
brought  into  use. 

We  will  supply  to  purchasers  of  such  rights,  full  detailed  working  drawings  of  all 
sizes  of  machines,  specifications  for  various  voltages  and  speeds  from  J4  to  60  H.P.,  num- 
bering some  1,000  specifications  in  all,  together  with  all  patterns  (wood  or  metal)  for 
standard  sizes,  and  further,  we  will  give  estiinates  as  regards  the  cost  of  equipping  a 
factory  suitable  for  this  purpose,  providing  we  have  data  as  to  estimated  output  and  ex- 
tent of  operations. 

We  also  supply  particulars  of  generators  of  similar  sizes  and  built  in  the  same  type  of 
frames;  also  the  data  of  the  wel'-known  R  F  T\  pe  Alternating  Current  Single  Phase 
Motor,  specially  adapteil  for  Lilt  Work,  of  the  Commutator  and  Slip  Ring  Type,  which 
starts  up  with  double  full  load  torque  with  only  normal  running  current,  a  most  efficient 
motor  having  a  good  power  factor.  This  inachine  absolutely  starts  up  on  double  fu  I  load 
without  a  kick  of  any  description. 

The  services  of  an  experienced  engineer  will  be  supplied  to  purchasers  who  will  assist 
to  carry  into  effect  the  necessary  organization. 

We  shall  be  pleased  to  hear  from  anyone  who  is  interested  in  such  a  proposition. 

RHODES  ELECTRICAL  PARENT  SYNDIDATE,  limited 

70  and  71  Bishopsgate  Street,  Within,  LONDON,  E.  C. 
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Tho  Town  Couiu'il  of  Parry  Somui,  Out.,  aro  oonsiiloring- the 
t'nh»r>roniont  of  tho  olocti  ie  lig'"  plant,  at  an  .-ipproxiniati"  cost  of 
vM"  $  1 5,00a 

The  City  of  St.  Thoni.is,  Oni.,  Is  v  onsidoriiii;- tho  puivhaso  of 
a  slon»g:o  Ivittorv  plant  for  tho  oporallon  of  tlio  stroot  railway 
anvl  will  likely  ask  for  teiulers  this  month. 

The  r.itepayers  of  Cluirlottetown,  P.  K.  I. ,  ha\ ini;  \ uted  sli  ony  ly 
in  favv^r  of  a  inunieipal  eleetrie  liglit  plant,  it  is  pi  obahU'  tli.il 
steps  will  be  taken  ininieiliately  towards  the  insi. illation  ol'a  plant. 

.\t  a  meeting- of  the  creditors  of  Breck  I'v:  1  l.illiday ,  i  loctrical 
eontniotors,  Kingston,  Ont.,  held  on  February  j-mkI,  John  Geale 
wass  appointed  assig-nee.  It  is  estinialetl  that  the  liabilities  will 
be  $14,000  and  the  nominal  assets  $1  i_^,ooo. 

The  Town  Council  of  Carberry,  Man. ,  ai  e  neuotiatin.u  with  Mr. 
Hoise,  of  Portage  la  Prairie,  to  establish  an  i  K  i  liic  iij^ht  plant 
there.  They  are  willing  to  grant  a  toii-vi-ar  franchise,  the  cor- 
poration to  have  the  option  of  purchasi'  at  llu-  end  of  that  period. 

Mimicip.nl  ownership  of  electric  lighiini;,  llioni;h  twice  defeated 
by  the  citizens  of  Sherbrooke,  Que.,  continues  to  be  an  issue  in 
that  city.  The  Council  now  propose  to  endeavor  to  compel  the 
company  to  sell  their  plant  by  arbitration  under  a  certain  clause 
of  the  original  agreement. 

Incor{ioration  has  been  granted  to  the  Ontario  &  Minnesota 
Power  Company,  Limiteil,  with  a  capital  of  $3,000,000,  the  head 
otlice  to  be  in  Toronto.  The  charter  members  are  E.  W.  Backus, 
Minneapolis,  Minn.,  anil  A.  McKenzie,  W.  H.  W.  Templeton, 
George  F.  McFarland,  and  Robert  A.  Grant,  all  of  Toronto. 

The  Light  and  Power  Committee  of  the  City  Council  of  King- 
ston, Ont. ,  have  decided  to  recommend  that  the  rates  for  light 
be  reduced  after  July  ist  next  from  $2  to  $1.50  a  thousand  feet 
for  gas  and  from  14  cents  to  12  cents  for  electricity.  At  present 
the  city  is  supph  in^-  pow  er  to  operate  the  street  railway,  but  the 
agreement  expires  this  week. 

The  Blind  River  Light,  Heat  &  Power  Company,  Limited,  has 
been  incorporated  at  Blind  River,  Ont.,  to  construct  and  operate 
works  for  the  production  and  distribution  of  electricity.  The 
share  capital  is  $40,000  and  the  directors  include  Messrs.  E.  F. 


Bradley,  ot  Toronto,  and  Fred.  R.  Price  and  D.  S.  Pindell,  of 
Sault  Ste.  Marie,  Mich.    Mr.  Pindell  is  an  electrical  engineer. 

The  town  of  Napanee  will  apply  to  the  Ontario  Legislature  for 
permission  to  issue  $40,000  of  debenturesfor  the  installation  of  an 
electric  light  plant.  At  a  recent  meeting  of  the  Council,  the 
Napanee  Water  &  Electric  Light  Company  offered  to  sell  their 
plant  to  the  municipality  for  $27,000  or  to  make  entensive  im- 
provements to  the  plant  provided  the  town  would  grant  them  a 
loan  of  $18,000. 

It  is  reported  that  Montreal  and  Toronto  capitalists,  under  the 
leadership  of  Sir  Wm.  Van  Home,  have  formed  a  company  with 
<-i  capitalization  of  $50,000,000  to  secure  control  of  the  different 
street  railway  systems  of  Rio  Janeiro,  Brazil,  as  well  as  the  light- 
ing facilities  of  that  city.  The  company  have  already  secured 
control  of  the  only  water  power  within  a  convenient  distance  of 
the  city. 

The  project  for  the  development  of  a  water  power  at  Grand 
Falls,  N.B.,  includes  not  only  the  manufacture  of  ferro-man- 
ganese,  but  also  the  operation  of  pulp  and  saw  mills,  the  trans- 
mission of  electric  power  down  the  St.  John  River  Valle)^  as  far 
as  St.  John,  and  the  operation  of  an  electric  railroad  from  Camp- 
bellton  to  Edmundston.  The  expenditure  is  estimated  to  exceed 
$3,000,000,  and  it  is  understood  that  the  engineers  who  have 
examined  the  falls  have  reported  that  the  minimum  power  is 
40,000  h.p.  Those  financially  interested  include  Barton  E. 
Kingman,  of  New  York,  and  Frederick  Saj  les,  of  Providence,  R.L 

The  street  railway  of  Kingston,  Ont.,  is  about  to  go  into  the 
hands  of  the  bondholders  to  satisfy  a  mortgage  amounting  to 
about  $2,000.  One  of  the  cars  was  recently  seized  but  was 
released  upon  one  of  the  directors  giving  his  personal  bond.  The 
situation  is  explained  by  one  of  those  interested  as  follows  : 
"  Owing  to  the  mix-up  with  the  county,  and  the  fact  that  the 
interest  was  not  paid  last  January,  the  bondholders  appointed  a 
trustee,  in  the  person  of  Dr.  R.  V.  Rogers,  K.C.,  who  will 
assume  control  for  the  present  until  matters  are  wound  up.  The 
road  has  not  been  paying,  and  hence  the  interest  could  not  be 
met.  It  is  understood  that  there  are  also  manj'  outstanding 
debts.  Hugh  C.  Nickle,  the  present  superintendent,  will  be 
general  manager  of  the  road." 


A  Good  Belt  Tightener 


Many  a  plant  is  in  need  of  a  good 

Belt  Tigtitener 

We  make  them  in  all  styles  and  sizes.  Our  patterns 
are  very  complete,  therefore  quick  shipments  and  rea- 
sonable prices  are  possible. 
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The  Toronto  Railway  Compaii)-  intend  building  a  large  number 
of  new  cars,  some  of  which  will  be  of  new  design. 

Messrs.  W.  Moore  &  Sons,  proprietors  of  the  electric  light 
plant  at  Meaford.  Ont. ,  have  refused  the  town's  offer  of  $8,600 
for  their  plant. 

Mr.  E.  Braun,  of  the  British  Columbia  Electric  Railway  Com- 
pany, Vancouver,  B.C.,  has  invented  a  new  automatic  switch  for 
use  on  street  railways. 

The  Council  of  Duncans,  B.C.,  have  been  asked  to  submit  to 
the  ratepayers  a  by-law  enabling  a  company  to  supply  that  muni- 
cipality with  electric  light  and  water. 

The  Molsoii's  Bank,  a  creditor  for  $23,830,  recently  asked  for 
the  winding  up  of  the  Eager  &  Sanderson  Company,  flour  and 
feed  dealers  and  owners  of  an  electric  light  plant  at  Winchester, 
Ont. 

Mr.  W.  H.  Shillinglaw,  City  Engineer  of  Brandon,  Man.,  has 
been  instructed  by  the  City  Council  to  prepare  plans  and 
estimates  of  cost  of  an  electric  plant  to  light  the  streets  and 
public  buildings. 

It  is  announced  that  Hon.  Chas.  D.  Haines  has  bought  the 
charter  of  the  Hamilton,  Gait  and  Berlin  electric  railway  and  will 


make  application  to  the  Dominion  Parliament  to  permit  an  ex- 
tension of  the  line  to  Puslinch  Lake  and  Guelph. 

A  number  of  tariff  changes  have  been  made  by  Dom- 
inion order-in-council.  Carbons  over  six  inches  in  circum- 
ference, when  for  use  as  materials  in  Canadian  manufactures, 
have  been  transferred  to  the  list  of  goods  which  may  be  import- 
ed free  of  duty  until  otherwise  provided. 

According  to  the  annual  report  of  the  Light  Department,  the 
total  number  of  lamps  in  use  in  Montreal  for  street  lighting  on 
December  31st  last  was:  Arcs,  1,428;  incandescents,  387;  and 
gas,  414,  making  a  total  of  2,229  lamps  of  all  descriptions.  The 
report  concludes  :  "A  mean  average  of  tests  made  during  the 
year  on  the  city  lamp  circuits  indicates  that  the  company  has 
satisfactorily  complied  with  the  provisions  of  its  contract,  which 
began  January  i,  1904,  and  is  to  run  for  five  years.  The  price 
per  lamp  is  given  as  follows: — Arc,  $60  ;  incandescents  of  65 
candle-power,  $30;  and  of  32  candle-power,  $15.  By  an 
understanding  between  the  city  and  the  Montreal  Light, 
Heat  &  Power  Company  in  1901  an  average  price  was  fixed 
for  the  last  two  years  of  the  old  contract,  and  the  first  two 
years  the    new  contract,    and  according  to  this  agree- 

ment we  are  still  paying  $89.92  a  year  for  1,203  lamps.  This 
agreement  will  terminate  December  31st  of  this  year,  and  the 
city  will  then  pay  a  uniform  price  of  $60  a  lamp." 


THE  ELECTRIC  MAINTENANCE  &  SUPPLY  CO.,  Ltd. 

S'OyKS-92Tr''inc4  5?.?''°"  *  MONTREAL  ^o"^  Distance  Phone  Main  ,954 

ALL  KINDS  OF  ELECTRIC  REPAIRS 

ARMATURE  COILS,  COMMUTATORS  REBUILT,  FIELD  COILS,  ARC  LAMP  REPAIRS 

We  use  the  latest  and  most  approved  methods  in  our  works.    We  buy  and  sell  second-hand  apparatus. 
Electric  measuring  INSTRUMENTS  repaired  and  RECALIBRATED. 
«^    ^.    V    ^    GIVE    us    A    TRIAL.    ^.    -y.    -y.  v 


Above  Cut  shows  "Worthington"  Conoidal  Pumps  on  Condenser  Service.  One  circulates  the  water  in 
cooling  tower,  the  other  through  condenser.  These  pumps  are  adapted  for  large  volumes  against  low  heads, 
and  are  inexpensive  and  will  maintain  a  high  efTiciency.  "Worthington"  Turbine  Pumps  are  adapted  to  every 
service.     Write  for  particulars  and  catalogue. 

The  John  McDougall  Caledonian  Iron"  Works  Co.,  Limited,  Montreal,  Que. 

BUILDERS^FOR^CANADA 
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Frinco  Albert.  N.W  .T, 
iniinu'icKil  litrhtini;'  plant. 

Thi-  City  CouiK-il  of  Braiul'oid.  Out..  ha\o  ii 
tolophono  oompanios  to  .submit  olVois  tor  tlu 
loli'plioiio  systoin  for  that  city. 

The  Hell  Tolophoiio  Company  ha\  c  i;i\  on  an  ordoi-  I'oi-  ;i  now 
•.vvitchboarii  for  the  Winnipeg-  Exchanv;o.  It  will  h.ivo  ;i  cap.i- 
city  for  ten  thousand  sub.scribers. 

Mr.  T.  B.  Caldwell,  M.P.,  has  submitted  to  the  Town  C\nuuil 
of  Renfrew,  Out.,  the  terms  upon  which  he  will  supply  Renfrew 
with  electric  power  from  Calabosjie,  where  he  owns  ;i  watei- 
power  capable  of  developing  2,000  h.  p. 

At  a  meetinjj  of  the  Electrical  Section  of  the  Canailian  .Society 
of  Civil  Engineers  held  at  877  Dorchester  street,  Montreal,  011 
Thursday,  March  qth,  Mr.  John  S.  Stone  umiI  a  p.iper  on 
••Electrical  Resonance  in  Wireless  Tel.- r.iphx . 

The  Ontario  Government  h.is  ^  l  anleil  a  i  hai  ter  to  the  Mar- 
niora  Electric  Company,  Limited,  ol  Marmora,  Out.  It  is  pro- 
posed to  acquire  the  property  and  plant  of  the  Marmora  Electric 
Company,  and  the  capital  stock  is  placed  at  $40,000. 

Mr.  H.  F.  Strickland,  electrical  entjineer,  of  Toronto,  has  just 
completed  the  installation  of  a  liicht  ;ukI  power  plant  in  the  new 
shops  of  the  Goldie  &  McCulloch  Comiiany  at  Gait,  Ont.  Tne 
plant  consists  of  a  150  k.w.  C.G.E.  ilii  ei  l  eonin-cted  direct  cur- 
rent unit  and  Bullock  motors.  It  is  a  motlel  plant  in  every 
respect. 

The  new  power  house  at  Regina,  N.W.  T. ,  built  for  the  town 
by  John  Gait,  C.E.,  of  Toronto,  has  been  completed.  Itis  about 
75  feet  square  and  contains  two  Babcock  &  Wilcox  water  tube 
steam  boilers  each  of  150  h.p.  and  a  450  h.p.  hig-h  duty  Corliss 
engine  direct  connected  to  a  Westinghouse  alternating  current 
generator  of  300  k.w.  at  150  r.p.m. ,  for  supplying  light  and 
power. 

Mr.  Frederic  Nicholls,  general  manager  of  the  Canadian 
General  Electric  Company,  of  Toronto,  has  presented  to  the 
Department  of  Physics  of  the  University  of  Manitoba,  Winnipeg, 
a  quantity  of  electrical  apparatus,  including  one  2)4  k.w.  125 


volt  eompoinid-wound  generator  complete  with  pulley  and  rails 
•  uul  lielil  i  heost.it.  The  generator  will  be  operated  by  a  three 
h.  p.  5110  \  oll  shimt  wound  motor  connected  by  means  of  a  belt. 
I'lu-  ronliollinu  instruments  will  he  moimted  upon  a  blue\"ermont 
piilislu-d  maibU-  panel.  It  is  expected  that  this  installation  will 
be  m.ule  vse  ot  by  science  students  for  testing  and  either 
purposes. 

n.iltoii  I'.x  eK'igh,  .irchitecls,  of  \'ancouver,  B.C.,  have  pre- 
pari'il  plans  for  the  ni-w  sub-station  to  be  built  near  Eburne  by 
the  British  Columbia  Electric  Railway  Company,  for  operating 
the  Lulu  Islaiul  branch.  In  this  station  there  will  be  installed  the 
necess.iry  apparatus  for  reducing  the  ]30wer  to  the  regular  work- 
ing pressure.  This  building  will  be  50x50  feet  and  built  entirely 
of  concrete.  It  is  understood  that  the  Canadian  General  Electric 
Company  have  secured  the  contract  for  the  electrical  equipment, 
.IS  well  as  for  motors  for  the  cars.  An  English  firm  will,  it  is 
said,  supply  the  necessary  wire. 
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250  K.W.   Bullock  A.C.  Generator  Supplied  Corporation  of  Port  Arthur,  Ont. 
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Thompson  &  Co.,  Fred   IV 

MAGNET  STEEL. 

Turner  Bros   xx 


METERS. 

Packard  Electric  Co  


OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 


POLES 


Farwell.  J.  B. . 

Woodman  Bros    

PUMPS. 

Goldie  &  McCulloch  Co  

McDougall  Caledonian  Iron  Works,  John 

PULLEYS. 

Dodge  Mfg.  Co  

Goldie  &  McCulloch  Co  

REPAIRS  (ELECTRICAL) 

Collyer  &  Brock  

Chase-Shawmut  Co  

Electric  Repair  and  Contracting  Co  

Thomson  &  Co. ,  Fred  


SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology  

International  Correspondence  School. 

SWITCHES. 

Bongard  &  Co.,  C.  W  

Chase-Shawmut  Co  

Kelvin  &  James  White,  Limited  

SWITCHBOARDS. 

AUis-Chalmers-Bidlock   

Canadian  General  Electric  Co  

Canadian  Westinghouse  Co  ,  

Collyer  &  Brock   

Electric  Repair  and  Contracting  Co. 
Electric  Construction  Co.  of  London. . 

Foxcroft  &  Duncan   

Kelvin  &  James  White,  Limited  .  . . . 

Ness,  McLaren  &  Bate  , 

Pringle  Co.,  R  E.  T  

Thompson  &  Co.,  Fred  

United  Electric  Co  


.  IV 

I.IV 


TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Ness,  McLaren  &  Bate  

Stuart  -  Howland  Co  

Starr,  Son  &  Co.,  John  

TELEPHONES. 

Ness,  McLaren  &  Bate  


IV 


Starr,  Son  &  Co.,  John  xii 

TURBINES. 

Hamilton  Mfg.  Co.  Wm   xvi 

Smith,  S.  Morgan   i 


TRANSFORMERS. 

Allis-Chalmers-Bullock   

Canadian  Westinghouse  Co  , 

Canadian  General  Electric  Co. ..... 

Electric  Repair  and  Contracting  Co. 

Packard  Electric  Co  

Pittsburgh  Transformer  Co  

Pringle  Co.,  The  R.  E.  T  

Thompson  &  Co.,  Fred  


IV 


United  Electric  Co  I,IV 

WIRES  AND  CABLES 

Canada  Metal  Co   xv 

Chase  -  Shawmut  Co    xix 

Philips  Electrical  Works,  Eugene  F   I 

Wire  &  Cable  Co  


Made  by 
The  Hart  Mfg.  Coy. 


"Diamond  H"  Switches 

Push  Flush  Switches 

Flush  Eeeeptacle  and  Plug 

Automatic  Door  Switches 

Rotary  Flush  Switches 

Steel  Wall  Appliances 

Rotary  Standard  Switches 

Send  for  Catalogue  B, 
.    .    .    Agents    .    .  . 

C.  W.  BONGARD  &  CO., 

Toronto,  CANADA 
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GROOKER-WHEELER  Company 

MANUFACTURERS 

.    .    .    AND  ... 

ELECTRICAL  ENGINEERS 


Fig.  224  A. 

Size  675.    750  K.W.  ENGINE  TYPE  GENER.ATOR.. 


Direct  and  /Vlternating  Current  Arpparatus 


Address  All  Communications 

TO 

™=  PACKARD  ELECTRIC  CO.-™ 

ST.  CATHARINES 

MONTREAL         -  •  -  WINNIPEG 
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THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

At  a  mectiiii^-  of  the  ICxoLutivo  Coinmittoo  held 
reoeiul}  siib-t-oniiniiioes  woro  appointed  to  procure 
papers  and  make  otlu  r  necessary  arrangements  for 
the  Annual  Convention  to  be  held  in  Montreal  on  June 
Jist,  22nd  and  -\^ril.  Mr.  A.  A.  Dion,  of  Ottawa,  has 
kindly  consented  to  ai^ain  become  the  editor  of  the 
Question  Box.  He  is  now  sending-  out  literature  to  the 
members  and  central  station  managers  throughout  the 
country  soliciting  questions  and  answers.  In  view 
of  the  value  to  every  member  of  the  information  which 
Mr.  Dion  is  endeavoring  to  collect  and  publish,  it  is 
hoped  that  he  will  have  the  active  assistance  of  all 
persons  to  whom  his  requests  for  information  may  go. 

It  is  the  intention  to  publish  all  the  questions  and 
answers  in  book  forms  as  was  done  last  year,  but 
should  any  enquirer  desire  an  immediate  answer  Mr. 
Dion  will  be  pleased  to  forward  same  if  necessary 
postage  is  sent  for  reply. 

Montreal  is  well  known  as  a  center  of  electrical 
industry,  and  has  many  interesting  features  such  as  will 
repay  inspection  by  the  members  of  the  Association 
and  of  the  electrical  fraternity  generally.  In  the  line 
of  electrical  transmission  there  are  in  operation  trans- 
mission lines  of  5,000,  12,000,  22,000  and  50,000  volts. 

This  last  mentioned  transmission  at  50,000  volts  is 
operated  by  the  Shawinigan  Power  Company  over  a 
line  go  miles  in  length,  being  the  longest  transmission 
line  at  that  voltage  east  of  the  Rocky  Mountains.  At 
this  company's  sub-station  in  Montreal  there  has  just 
been  installed  a  4,000  k.  w.  generator  set  which  is  the 
largest  of  its  kind  in  the  world. 

.Apart  from  these  interesting    features    there    are  a 


large  number  of  important  isolated  plants,  and  elec- 
trical power  is  very  widely  used  for  a  great  variety  of 
purposes.  A  strong  local  committee  has  been  organ- 
ized to  look  after  the  local  arrangements,  and  every 
effort  will  be  put  forth  to  make  this  a  record  meeting. 

An  effort  is  being  made  to  obtain  papers  which 
should  interest  and  instruct  the  owners  and  operators 
of  electric  light  and  power  stations,  and  it  will  pay  this 
class  of  men  to  attend  the  meeting  and  take  part  in  the 
discussions. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

Considerable  progress  is  being-  made  by  the  committee  in 
charge  of  arrangements  for  the  next  convention  of  the  National 
Electric  Light  Association.  This  convention  will  be  held  in 
Denver  and  Colorado  Springs,  Col.,  during  the  week  of  June 
5th. 

The  RICHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RlGHmondt)  El6Gtro-Gaivanlz6d  and  Navalit>6 
Conduit)  Tublno  and  FitllnflS 

For  Absolute  Safety  in  Interior  Wiring. 


Factory  and  Office  :  15,  17  and  19  Jarvis  St.,  Toronto,  Canada 


THE  STRATFORD  MILL  BUILDING  CO.,  Stratford,  ont. 


STEAM  PLANTS 


'A  SPECIALTY 


MANUFACTURERS  OF 


Engines,  Boilers,  Gasoline  Engines 
and  Flour  Mill  Machinery.^  ^  ^  ^ 


THE   BROWN   AUTOMATIC  ENGINE. 
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High  Voltage  Transformers 


This  is  a  75  K.  W.,  11,000  and  1 100-2200 
volts,  60  cycles,  oil  insulated,  self  cooling  Pitts- 
burgh Transformer,  and  illustrates  one  of  our 
smaller  sizes  for  power  transmission.  These 
transformers  show  an  unusually  high  efficiency 
and  low  temperature  rise  and  are  very  substan- 
tially made.  In  this  design  especial  attention 
has  been  given  to  circulation  of  oil  and  to  in- 
sulation. 

If  you  expect  to  install  a  transmission  or 
to  make  extensions,  write  for  prices  and  in- 
formation on  these  transformers. 

Pittsburgh  Transformer  Company 

Pittsburgh,  Pa. 


X. 
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SPARKS. 

l"hi>  L'apo  Hi  i-toii  Kli-oli  iv-  Compaiix  ,  S\\liu\\  ,  \.  S.,  havi-  iv- 
i-iMUly  installed  a  larg-o  boilor  livm  tin-  works  ol  tho  Robb  Ent;i- 
iieerinji  Comivmy,  Amherst,  \.  S. 

Mr.  F.  W.  Thorold,  city  engineer  of  Calgary,  \.W.  T.,  is  ask- 
ing for  tenders  up  to  Thursday,  March  i6fh,  loi  llu-  installaiioii 
ot"a  complete  electric  light  plant.  The  work  is  diviilcil  into  sc\cii 
sections. 

Mr.  H.  C  Kennedy,  ol  Wiarton,  Out.,  has  secured  an  option 
on  the  lanioiis  Lake-ot'-the-Moiuitain  situated  at  Glenoni,  about 


five  miles  from  Picton.  Its  attitude  and  great  depth  of  water 
should  make  it  a  very  valuable  power,  and  it  is  understood  that 
Mr.  Kennedy  will  organize  a  company  to  supply  electric  light 
and  powc-i-  to  the  atljaccnl  municipalities. 

The  amiual  nu-eting  of  the  Peterboro  Light  &  Power  Company 
was  lu'ld  iliiririg  the  past  month.  The  reports  presented  show- 
ei.1  incivased  business  and  satisfactory  earnings.  The  company 
are  now  supplying  about  50  arc  lamps  to  private  concerns.  The 
following  officers  were  elected:  President,  T.  E.  Bradburn;  vice- 
president,  John  Stuart,  Chicago;  secretarj'-treasurer,  Robert 
Gordon,  Chicago.      J.  H.  Larmonth  was  reappointed  manager 


An  Unprofitable 
Mill,  Factory  or 
Electrical  Plant 


May  be  put  on  a  paying  basis 
by  improving  its  power  plant. 

WE  ARE  IN  A  POSITION  TO  MAKE 
THE  IMPROVEMENT 

We  can  furnish  a  part  or  the  entire  plant,  Engines,  Boilers,  Heaters,  Condensers,  Pumps,  etc. 
We  build  engines  for  either  rope  or  belt  drives  or  direct  connection,  high  or  slow  speeds. 

 -SEND  FOR  PARTICULARS  

The  Goldie  &  McCvillocK  Co.,  Limited,  GdLlt,  Orvt.,  CatnaLdaL. 

We  Make  Wheelock  Engriues.  Corliss  Engines  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps  Water 
Wheels,  Oatmeal  Mill  Machinery,  Flour  Mill  Machinery,  Gyrators,  Wood- Working  Machinery,  Shingle  Machinery,  Heading  and 
Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull- 
eys, Safes,  Vaults  and  Vault  Doors. 


Fielding  Mouldlno  R666pta6l6§ 


PoLt.  A\ig\ist  25tK,  1903. 


The  "  NEW  IDEA"  in  Receptacle  is  made  in  two  pieces,  cap 
and  base  in  one,  center  another. 

The  center  is  the  receptacle  complete  and  rests  on  top  of 
moulding,  when  in  place  is  entirely  covered  by  cap,  which  "  fits 
square"  with  capping. 

The  "NEW  IDEA"  receptacle  eliminates  cutting  or  tapping 
the  wire,  or  sawing  the  moulding.  Line  connections  easily  "  get- 
at-able." 


Code  Word. 

OXIDULADAS 
OXIDULADO 

OXIDULATED 
OXIDULES 


List  No. 

16533 
16534 

16535 
16538 


Factory 
No. 

50724 
50726 


270 
271 


Ed.  Base,  plain 
Shade  Holder  - 
T.  &  H.  Base, 
Plain 
Shade  Holder 


St. 
Pkgs. 

-  250 
250 

250 
250 


List  price, 
each. 


TUG  R.  &.  T.  Priflflie  caLimiied 


ST.  JOHN,  N.  B. 


MONTREAL 


TORONTO 


Manufacturers  a-nd  DeaLlers  in  ElectricaLl  AppaLrat-tus  a.nd  Supplies. 
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PUBLICATIONS. 

The  Brown  &  Sharpe  Manufacturing  Con^pany,  of  Providence, 
R. I.,  have  sent  us  their  1905  catalogue  of  machinery  and  tools, 
which  is  now  ready  for  distribution. 

"  Wattmeters,  and  How  to  Read  Them  "  is  tlu-  lilU-  of  an  in- 
structive little  booklet  issued  by  the  Westin^liou^r  IClectric  & 
Manufacturing-  Company,  of  Pittsburg. 

The  Canadian  Westinghouse  Company,  Limited,  Hamilton, 
Ont. ,  have  reprinted  in  phamplet  form  G.  Brewer  Griffin's  paper 
on  "  Points  for  Consideration  when  Purchasing  Series  A.C.  Arc 
Lamps,"  read  before  the  Ohio  Electric  Light  Association.  This 
company  have  also  issued  Circular  No.  1096  referring  to  oil 
switches  and  circuit  breakers. 

The  catalogue  of  the  Westinghouse-Parsons  steam  turbine, 
published  by  the  Westinghouse  Machine  Company,  of  Pittsburg, 
is  artistic  as  well  as  instructive.  The  construction  of  this  turbine 
is  clearly  explained  by  means  of  illustrations  and  letterpress, 
while  the  tables  of  tests  show  the  results  which  can  be  accomp- 
lished by  turbines  of  different  sizes  and  under  varying  conditions. 

Royce,  Limited,  of  Manchester,  England,  have  sent  us  a  copy 
of  the  third  edition  of  their  catalogue  illustrating  and  describing 
a  variety  of  types  of  electrically-driven  cranes  and  other  applian- 
ces which  they  have  constructed  and  erected.  This  fu  in  claim 
to  be  pioneers  in  the  particular  branch  of  electrical  and 
mechanical  engineering  dealing  with  the  adaptation  of  electrical 
energy  to  cranes,  hoists,  etc.  In  the  catalogue  are  to  be  found 
splendid  illustrations  of  cranes  ranging  in  capacity  from  i  to  50 
tons.  Any  of  our  readers  who  may  be  interested  in  electric 
cranes  should  write  for  a  copy. 

We  have  received  a  copy  of  an  interesting  bulletin  containing 
a  report  made  by  Mr.  Arthur  L.  Williston,  chief  of  the  mechanical 
department  of  the  Pratt  Institute  of  Technology,  Brooklyn,  N.Y., 
covering  tests  showing  the  friction  of  several  types  of  bearings 
under  various  conditions,  also  the  starting  torque  in  various 
bearings  under  different  contlilions.  We  are  advised  that  as  the 
result  of  the  showing  of  these  tests  the  Cincinnatti  Road  Rolling 
Company,  at  whose  suggestion  the  tests  were  made,  have  adopt- 
ed the  Hyatt  bearings,  which  are  manufactured  by  the  Hyatt 
Rolling  Bearing  Company,  of  Harrison,  X.J. 


Bulletin  No.  21,  issued  by  the  Packard  Electric  Company,  of 
St.  Catharines,  Ont.,  is  descriptive  of  the  Jandus  series  alter- 
nating arc  light  system.  The  regulatingapparatus  of  this  system 
is  of  the  inductive  type  and  consists  of  an  impedance  coil,  a 
laminated  iron  core  and  a  mechanical  device  maintaining  the  two 
in  such  relative  position  that  the  inductive  drop  in  the  coil  is  in- 
versely proportional  to  the  number  of  lamps  operating  on  the 
circuit.  On  an  alternating  current  circuit  of  constant  potential, 
it  is  possible  in  a  properly  designed  machine  automically  to 
maintain  a  constant  impedance  in  the  circuit  and  therefore  to 
obtain  throughout  the  range  from  full  load  to  no  load  a  current 
of  constant  value.  Such  is  the  function  of  the  Jandus  regulator. 
The  Packard  Company  will  be  pleased  to  mail  a  copy  of  the 
bulletin  describing  this  system  to  any  reader  of  the  Electrical 
News  who  may  be  interested. 

The  1905  edition  of  the  "  Imperial  Directory  of  Electric  Light- 
ing and  Electric  Traction  Works"  has  reached  our  desk.  It  is 
a  very  large  volume  edited  by  C.  S.  Vesey  Brown,  M.  Inst.  C.E., 
M.I.E.E.,  of  52  Long  Acre,  London,  W.C.  It  contains  (i) 
statistics  of  electric  lighting  works;  (2)  statistics  of  electric 
traction  works  ;  (3)  light  railways — electric;  (4)  light  railways — 
steam:  (5)  light  railways — orders  awaiting  confirmation  by  Board 
of  Trade;  (6)  light  railways — applications  bc'I'ore  the  Com- 
missioners ;  (7)  tube  and  standard  gaugi-  lailw  a\  s.  A  section  is 
devoted  to  the  colonies,  wherein  it  is  shown  that  the  electric 
lighting  plants  in  Canada  in  operation  number  317,  practically 
equivalent  to  those  in  operation  in  the  United  Kingdom.  The 
progress  which  electric  lighting  and  traction  has  made  in  Great 
Britain  and  Ireland  since  1900  is  shown  by  the  following  figures 
of  plants  in  operation:  Electric  light  plants  in  1900,  187;  in  1904, 
326;  electric  traction  works  in  1900,  37;  in  1904,  166. 


The  Sarnia  Street  Railway  Company,  Sarnia,  Ont.,  are  build- 
ing a  frame  and  concrete  pavilion  at  Lake  Huron  Park. 

The  Dominion  Government  have  passed  an  order-in-council 
approving  of  the  application  of  the  village  of  Morrisburg,  Ont., 
for  the  right  to  develop  1, 100  horse  power  in  the  Williamsburg 
canal.  Tlic  latepayers  will  therefore  be  asked  to  authorize  the 
council  to  borrow  $76,100  for  electrical  development  purposes. 


SUNBEAM  LAMPS 

Cost  most  money  to  make 

Cost  most  money  to  buy 

Save  most  money  in  producing  light 

Therefore  are  the  Cheapest  in  the  End. 


.    .   Made  in  Canada  hy  .  . 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED. 

Factory:  ST.    CATHARINES.  Me.ln  Office .  TORONTO. 
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NOTICE  TO  INVENTORS 

Ha\  iiio  a  large  and  well  equipped  factory  and  a  staff  of  competent 
mechanics,  we  are  prepared  to  give  special  attention  to  INVEN- 
TIONS and  the  designing  and  building  of  SPElIAL  APPARA- 
TUS of  all  kinds. 


COLLYER.   &  BROCK 

Ma-nufcicfurers  of  Panel  Boards,  Switchboards,  Knife  Switches,  Enclosed  Fuses, 
Outlet  Boxes,  Iron  Conduit    Fittings.  E;tc.,  Etc. 


ISOla.     Noti?e    D£i,xne  St. 


MONTREAL 


LINE    AND    CONSTR.UCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 


CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.  .   .    A-XiSO  .  .  - 

TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 
INSULATORS 

GUY  WIRE 


GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 

J.  A.  DAWSON  &  CO. 


7  4^  Craig  Street, 
MONTREAL,  QUE. 


"LOHYS"  Electrical  Stampings  and  Sheets. 

"COHESIVE"  Inner  Globes 

and 

"FABIUS  HENRION  NANCY"  Carbons 

FOR  ENCLOSED  ARC  LAMPS. 

WRITE  FOR  FULL  INFORMATION  AND  PRICES 

EDWARD  E.  CARY 

[NEW  YORK  Sole  Importer 

^^'^^^'^"^^^ (MONTREAL  Montclair,  N.  J. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  VVe  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 

ELECTRICAL  SUPPLIES  -  708-710  Craig  Street,  MONTREAL 
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TRANSFORMER  THAWING  OUTFIT. 

I  By  M.  a.  Sammett, 

Of  the  Montreal  Light,  Heat  and  Power  Company. 

The  thawing  out  of  frozen  water  pipes  by  means  of 
electricity  is  a  new  application  which  is  becoming  wide- 
spread. Electricity  as  a  thermal  agent  in  this  particu- 
lar use  secures  best  results  in  the  shortest  possible 
time,  leaving  the  pipes  intact,  making  excavations  un- 
necessary and  furnishing  the  cheapest  means  to  restore 
water  supply.  While  by  no  means  a  new  method,  it  is 
now  a  necessary  adjunct  of  every  electric  operating  com- 
pany, and  the  growing  need  of  transformers  with  a  capa- 
city for  heavy  currents 
has  forced  transformer 
manufacturers  to  place 
on  the  market  special 
transformers  for  this 
purpose. 

Prior  to  the  special 
transformers,  it  was  ne- 
cessary to  use  apparatus 
of  very  large  capacity, 
in  order  to  be  able  to 
obtain  heavy  currents, so 
frequently  40  k.  w.  trans- 
formers were  used  with 
a  water  rheostat  in 
series  with  the  second- 
ary coils,  thus  making 
the  outfit  very  bulky. 

The  Montreal  Light, 
Heat  &  Power  Com- 
pany,   at    the  present 

time,  has  four  transformer  thawing  outfits,  of  10  k.  w. 
capacity  (normal)  load,  similar  to  the  one  shown  in  the 
accompanying  photograph.  These  are  doing  most  effec- 
tive work.  The  transformers  are  of  special  design  made 
by  the  writer,  with  the  object  of  securing  full  capacity  of 
the  transformer  at  various  voltages.  So  far,  the  various 
transformers  designed  by  the  leading  manufacturers  have 
as  a  means  of  regulation  either  a  reactance  in  series  with 
the  secondary  coils,  or  a  magnetic  shunt  on  the  core,  or 
taps  on  the  secondary  winding.  In  every  case,  when 
using  a  current  at  a  fractional  secondary  voltage,  the 
transformer  capacity  is  lessened,  since  the  secondary  cur- 
rent is  a  fixed  quantity. 

In  the  case  of  the  transformers  of  the  Montreal  Light, 
Heat  &  Power  Company,  above  mentioned,  there  are 
four  secondary  coils.    The  start  and  finish  of  every 


Transformer  Thawing    Outfit   Used  by  the  Montreal 
Light,  Heat  and  Power  Company. 


coil  are  brought  out  to  a  connection  board,  and  various 
combinations  of  the  four  coils  can  be  obtained.  The 
three  switches  engage  one  at  a  time  with  the  con- 
nection board,  and  the  different  combinations  are  ob- 
tained, i.e.,  four  coils  in  series,  coils  in  series  multiple, 
and  all  coils  in  multiple.  This  arrangement  will  allow 
the  use  of  tull  capacity  of  the  transformer  with  every 
combination,  so  in  the  case  of  the  four  coils  in  series  a 
current  of  200  amperes  at  50  volts  is  secured.  With 
the  combination  of  coils  in  series  multiple,  400  amperes 
at  25.0  volts  are  secured,  and  with  all  coils  connected 
in  multiple,  8oo  amperes  of  12.5  volts  are  available. 

The  primaries  are  con- 
nected on  2000  volt  dis- 
tributing circuits.  As 
the  transformers  operate 
intermittently,  in  an  at- 
mosphere of  very  low 
temperature,  consider- 
able overloads  to  an  ex- 
tent of  double  the  load 
are  permissible  over  a 
period  of  one  half  an 
hour. 

Besides  the  three 
combinations  on  the 
secondary  coils,  the 
transformer  is  designed 
so  as  to  allow  the 
placing  of  the  primary 
coils  in  multiple  and 
thus  enable  one  to 
double  the  secondary 
voltages  for  every  combination.  To  secure  these 
results  it  was  necessary  to  design  the  transformer 
with  a  low  magnetic  density,  keeping  the  iron 
at  a  comparatively  low  point  of  saturation.  Con- 
necting the  primary  coils  in  multiple  the  following 
would  be  the  voltages  on  the  secondary  side :  100  volts, 
50  volts, and25.ovolts.  These  voltages  give  a  range  wide 
enough  to  take  in  pipes  from  large  mains  to  small  ser- 
vice pipes,  and  in  a  number  of  cases  it  was  found  that  in 
the  work  on  service  pipes  of  one-half  in.  in  diameter, and 
about  200  feet  long,  the  50  and  25.0  combinations  were 
used  with  very  good  results. 

In  starting  the  work  on  thawing  out,  a  switch  of  the 
combination  of  the  50  volts  is  used  first,  and  as  the 
current  comes  up  to  about  200  amperes,  this  switch  is 
opened  and  the  switch  of  the  series  multiple  combination 
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is  closed,  cnabliiii;-  4(.xi  amperes  to  be  taken 
transformer. 

The  avcragfe  time  required  to  thaw  out  frozen  water 
pipes  with  this  outfit  is  from  two  to  three  minutes,  and 
in  one  instance  a  water  pipe  was  thawed  out  in  as 
Httle  time  as  fifteen    seconds.    This  commends  itself 
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very  highly  as  to  the  efficiency  of  electric  current  in  this 
application. 

The  switch  used  in  connection  with  these  trans- 
formers as  shown  in  the  sketch  is  composed  of  a  con- 
nection board  with  eight  studs  to  which  the  secondary- 
coils  are  connected.  The  right  and  left-hand  switches 
engaging  with  this  board  are  made  of  heavy  copper  bars 


HIGH  TENSION  WIRES. 

TluMv  lias  lieeii  a  lively  discussion  in  the  Vancouver  City 
Couiu  il  on  I  he  question  of  allowing  the  British  Columbia  Electric 
Railway  Company  to  string-  their  hig-h-tension  wires  on  poles 
along  certain  streets  so  as  to  operate  their  Lulu  Island  branch. 
The  Mayor  is  opposed  to  such  permission.  M.  J.  A.  McCrossan, 
city  electrician,  has  also  reported  against  the  privilege,  and  in  a 
etter  to  the  Council  he  gives  his  reasons,  which  are  as  follows  : 

"The  city  permitted  the  company's  high-voltage  wires  to  be 
erected  upon  two  streets  in  the  East  End  two  years  ago,  in  order 
that  the  company  could  bring  into  the  city  the  current  generated 
by  the  water  power  at  Lake  Beautiful.  These  high-tension 
wires  run  to  the  transformer  station  on  Westminster  avenue, 
where  the  current  of  20,000  volts  is  reduced  to  various  lower 
voltages  for  safer  transmission  through  the  streets  of  the  city. 
It  was  not  the  intention  either  of  the  city  or  the  companj^  to 
introduce  a  high-tension  distributing  system  in  addition  to  that 
then  erected,  and  I  do  not  think  it  advisable  to  establish  a  pre- 
cedent for  extensions  of  this  character. 

"  There  is  no  question  but  what  high-tension  wires  are  safe  (ex- 
cept to  the  Fire  Department)  so  long  as  they  remain  in  place'and 
are  thoroughly  insulated  as  intended  ;  but  if  they  drop  or  become 
crossed  with  other  wires,  then  it  all  depends  upon  the  conditions 
of  the  case  as  to  what  damage  may  result  to  life  or  pro- 
perty. 

"  In  the  first  place,  it  is  unnecessary  for  me  to  dilate  upon  the 
power  to  destroy  life,  and  on  the  other  hand,  let  me  suppose  a 
case  occurs  with  the  Street  Railway  system,  either  through  a 
feeder  wire  or  trolley.  The  tendency  of  electrical  currents  is  to 
get  to  earth  by  the  shortest  route,  and  paths  are  alread}'  made 
for  it  through  the  street  cars,  resulting  in  firing  the  cars  and 
possibly  killing  the  crew  and  passengers.  On  the  other  suppo- 
sition of  a  cross  occurring  with  the  lighting  system,  this  current 
carried  into  the  buildings  and  grounding  on  water  and  gas  pipes 
would  ignite  all  buildings  that  it  passed  through. 

"  Naturally  the  current  would  be  cut  off  as  quickly  as  possible 
upon  anything  going  wrong,  but  electricity  acts  so  quickly  that 


and  engaging  with  the  board  secure  the  various  com- 
binations as  mentioned  above.  The  third  combination 
of  all  secondary  coils  in  multipleis  secured  by  a  third 
switch  which  is  placed  in  position  by  the  use  of  two 
guides. 

In  the  writer's  estimation,  this  method  of  securing 
variable  voltages  is  most  satisfactory,  for  the  reason 
that  it  allows  the  operator  to  use  the  transformer  at 


the  damage  is  done  before  safety  measures  can  be  put  into 
operation. 

"  My  final  reason  is  that  refusing  permission  does  not  in  anv 
way  block  the  company's  jiroject,  as  it  can  accomplish  the  same 
results  by  keeping  its  wires  outside  the  city  limits  entirely,  the 
latter,  however,  entailing  some  additional  expense  to  the  com- 
pany. 

The  Council,  notwithstanding  the  above  report,  seem  likely  to 
grant  the  company's  request. 
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AFFECT  OF  LOAD  FACTOR  ON  COST 
OF  POWER. 

By  E.  M.  Archibald  B.Sc. 

The  great  desideratum  for  an  electrical  system  is  a  high  load 
factor  with  consequent  g-reatest  return  on  investment;  load  factor 
being  the  ratio  of  average  to  maximum  load.  All  the  factors  of 
expense  included  in  cost  of  power  to  the  consumer  are  then  operat- 
ing at  maximum  economy,  and  cost  of  power  is  at  a  minimum. 

The  ligthing  of  residences  and  offices  produces  a  peak  in  the 
ate  afternoon  and  evening,  with  but  little  load  the  remainder  of 
the  twenty-four  hours;  consequently  the  average  load  on  the  plant 
with  lighting  only  is  very  small  and  the  load  factor  low.  A  com- 
mercial motor  load  in  connection  v,  ith  lighting  will  increase  the 
average  load  even  though  causing  a  greater  peak.  The  addition 
of  a  street  railway  load  still  further  increases  the  day  load,  but  in 
consequence  of  the  heavy  demand  load  during  the  rush  hours,  when 
the  public  is  going  to  and  from  business,  which  occurs  at  the  peak 
of  the  lighting  load,  the  peak  load  on  the  plant  is  greatly  increased. 
This  heavy  peak,  with  but  a  small  average  load  over  the  twenty- 
four  hours,  produces  a  low  load  factor,  and  a  portion  of  the  ma- 
chinery being  shut  down  the  greater  part  of  the  time,  higher  rates 
must  be  paid  by  the  consumer  to  secure  a  certain  return  on 
first  investment  than  when  the  load  factor  is  higher. 

Evidently  when  the  load  factor  is  100%,  that  is  when  the  load  is 
constant  throughout  the  twenty-four  hours,  and  all  the  machinery 
is  in  continuous  operation,  the  cost  of  power  per  K.  W.  Hr.  is  a 
minimum,  and  the  greatest  return  on  investment  is  realized. 
Customers  having  a  steady  load  or  with  high  average  load  are 
greatly  desired  and  may  be  offered  much  better  rates  than  all 
others.  It  will  be  the  endeavour  of  this  paper  to  determine  the 
decreased  cost  of  power  with  increasing  load  factor. 

The  storage  battery  is  evidently  a  means  in  the  hands  of  the 
power  producing  company  of  increasing  the  average  load  on  the 
machinery.  By  charging'  the  battery  during  light  load  and  dis- 
charging during  periods  of  heavy  load,  a  more  constant  load  on 
the  generating  apparatus  is  produced,  with  consequent  better 
efficiency,  and  at  the  same  time  acting  as  a  reserve  in  case  of 
accident  in  the  power  plant.     Unfortunately  the  battery  is  expen- 
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sive,  and  a  loss  occurs  in  its  oporatit>n  which  greatly  reduces  the 
higher  efficiency  secured  by  the  increased  load  factor.  The 
great  benefits  obtained  by  its  use  are  reserve  capacity  and 
voltage  regulation,  enabling  the  use  of  more  efficient  lamps. 

The  storage  battery,  however,  has  not  been  considered  in  what 
follows,  even  where  it  might  be  desirable,  but  rather  a  plant  is  as- 
sumed of  certain  maximum  capacity  for  the  peak  load,  and  we 
are  to  determine  what  effect  various  load  factors  have  on  the 
cost  of  power  produced. 

The  various  expences  involved  in  the  cost  of  power  to  the  con- 
umer  are  as  follows:  (i)  management;  (2)  distribution;  (3)  pro- 
duction. 


For  a  given  system  with  given  peak  load  the  cost  of  manage- 
ment is  practically  constant,  no  matter  what  the  load  factor. 

The  cost  of  distribution  is  constant  with  various  load  factors  in 
so  far  as  the  fixed  charges  and  maintenance  is  concerned.  The 
losses  in  distribution,  however,  vary,  these  consisting  of  losses  in 
lines,  transformers  if  alternating  current  is  used,  meters,  losses  in 
grounds  and  losses  from  theft  of  current  ;  all  decrease  the  output 
and  accordingly  increase  the  cost  to  the  consumer.  While  it  is 
possible  to  determine  fairly  accurately  the  losses  in  lines,  trans- 
formers and  meters  with  varying  load  factors,  the  losses  from 
grounds  and  theft  are  indeterminate  and  rec^uire  constant  atten- 
tion to  keep  them  within  certain  limits.    Yet  as  a  rule  these 


latter  will  become  a  smaller  percentage  of  the  total  output  the 
higher  the  load  factor. 

There  yet  remains  for  consideration  the  effect  of  the  load 
factor  on  the  actual  cost  of  production  of  energy. 

The  higher  the  load  factor,  the  greater  is  the  amount  of  power 
produced,  the  longer  does  the  apparatus  operate  most  efficiently, 
the  lower  the  ratio  of  fixed  charges  to  total  operating  expenses, 
and  consequently  the  lower  the  cost  of  power  per  unit. 

To  determine  exactly  in  what  proportion  the  cost  of  power  is 
decreased,  it  will  be  necessary  to  assume  a  plant,  determine  the 
fixed  and  variable  charges  and  thereby  the  cost  per  K.  W.  Hr. 
at  various  load  factors. 

Let  us  take  for  example  a  plant  with  a  peak  load  of  750  K.  W. 
Allow  three  units  of  300  K.  W.  capacity  each,  so  that  in  case  of 
a  break-down  to  one,  the  other  two  may  take  care  of  the  peak, 
with  an  overload  of  25%  on  each  and  sufficient  boiler  capacity  for 
the  same  contingency.  No  provision  is  allowed  for  stokers, 
coal  handling  apparatus  or  economizers.  Plant  assumed  to  be 
on  the  water  front  providing  sufficient  water  for  condensing 
purposes. 

Curves  are  also  plotted  for  a  second  plant  of  the  same  capa- 
city as  the  first,  but  operating  non-condensing.  In  both  cases 
either  water  or  railroad  connections  assumed  with  convenient 
facilities  for  coal  handling  and  removal  of  ashes. 

First  cost  of  plant  complete  : — 
Condensing,  $1 18,425.00  equivalent  to  $131.60  per  K.  W. 
Non-condensing,  $114,625.00  equivalent  to  $127.40  per  K.  W. 

Fixed  charges.  Condensing.  Non-Condensing. 

Interest  at  5%  $5,921.25  $5.73>-25 

Taxes  and  insurance  at  2%   2,368.50  2,292.50 

Depreciation  machinery  10%. .. .  7,710.00  7,305.00 
Building  3%   1,122.00  1,134.00 


Papc 


before  the  Canadian  Society  of  Civil  Engineers,  January  251(1,1905. 


Total   $17,121.75  $16,462.75 

The  above  first  cost  being  for  100%  load  factor,  there  will  be  a 
varying  reduction  due  to  the  decreased  boiler  capacity  required 
on  lower  load  factors. '  A  point  is  reached  below  where  it  is  not 
advisable  to  further  decrease  the  boiler  capacitj'  as  the  peak 
load  must  be  taken  care  of  and  sufficient  reserve  provided  for 
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accidents  ami  rejv»irs  ;  this  point  being  taken  in  this  case  at  40  „ 
U>ad  factor.  The  eftect  of  this  reduction  is  to  diminish  the  fixed 
charges  at  40'\,  load  factor  by  $1,000.00  por  \  i\ir,  or  about  (>',, 
of  the  total.  From  these  fiijures  the  low  or  lino  in  li-s.  1  and  -> 
are  plotted  and  indicate  the  eftect  of  tixoil  ohari;os  on  tlio  cost 
of  power. 

The  remaininvT  Items  of  expense  are  what  ;ire  t;cnorally  tcrniod 
oiHTatiiijj  charges  and  are  variable  w  itli  load  laotor.  These  con- 
sist of  (i)  labor.oil  and  waste,suppllo-..\\  aii  i  and  repairs;  (2)  fuel. 

The  cost  of  labor  varies  to  a  cerlani  cxlont  wiih  load  factor, 
but  a  minimum  number  of  men  required  to  operate  the  plant  is 
reached  at  about  40%  load  factor,  below  which  this  item  remains 
constant.  The  cost  of  oil  and  w  aste,  s\ipplies,  w  ater  and  repairs 
varies  almost  directly  with  load  f.u  toi-  as  tlie  greater  ninnber  of 
hours  per  day  that  the  machinery  l  eniains  in  service,  the  greater 
do  these  expenses  become,  and  vice  versa.  The  second  line  in 
figs.  1  and  2  is  for  ihese  charges  reduced  to  the  K.  W.  Hr. 
basis  and  is  added  to  the  fixed  charges  curve  ;  the  difference  be- 
tween the  two  cur\-es  therefore  represents  the  cost  of  labor,  oi' 
and  waste,  supplies,  water  and  repairs. 

The  cost  of  fuel,  usually  coal,  per  unit  ot  power  generated, 
varies  with  some  power  of  the  load  factor  ]ess  than  one  depend- 
ing upon  the  number  and  efficiency  of  units  employed  both  in  the 
engine  and  boiler  rooms,  also  upon  the  cost  per  ton  of  coal,  its 
heating  value,  and  upon  the  ability  of  the  firemen  to  get  the  best 
results  ;  it  is  of  the  utmost  importance  to  watch  this  item  care- 
fully, as  greater  economy  can  be  secured  in  the  cost  of  coal  per 
K.  W.  Hr.  than  in  any  other  item  of  expense.    The  calorific 
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value  of  the  coal  should  be  tested  from  time  to  time  and  compared 
with  the  number  of  lbs.  used  per  K.  W.  Hr. 

The  coal  considered  is  assumed  to  contain  12,000  B.T.  U.'s  per 
lb.,  and  two  curves  are  plotted  in  figures  i  and  2  when  the  cost 
is  $2.00  and  $3.00  per  ton  respectively,  the  results  being  added 
to  the  two  previous  curves  plotted.  These  figures  of  fuel  cost 
per  K.W.Hr.  are  above  the  average  usually  obtained  and  can 
only  be  secured  by  constant  attention  in  the  boiler  room  ;  for  in- 
stance at  40%  load  factor  in  the  first  case  i  K.W.Hr.  is  gener- 
ated from  3.5  lbs.  of  coal  from  the  pile. 

The  ratio  of  the  individual  items  of  expense  to  total  operating 
expense  is  shown  by  figs.  3  and  4  for  the  condensing  and  non- 
condensing  plants  respectively  with  coal  at  $3.00  per  ton  de- 
livered. It  is  interesting  in  this  connection  to  note  the  high  per- 
centage of  fuel  cost  ;  in  the  average  plant  this  percentage  will  be 
still  higher  than  that  shown,  but  this  indicates  how  great  a  factor 
is  the  cost  of  fuel  particularly  with  high  load  factors.  For  low 
load  factor  the  fuel  is  subordinated  by  the  fixed  charges,  which 
is  by  far  the  heaviest  item. 

Having  thus  determined  the  cost  of  power  for  a  plant  with  a 
peak  of  750  K.W.,  we  shall  consider  briefly  a  larger  plant  and 
ascertain  what  extra  economies  may  be  secured.  This  plant  we 
shall  assume  to  have  a  peak  load  of  i,soo'K.W.  and  a  maximum 
capacity  of  1,800  K.W.,  divided  into  three  units  of  600  K.W. 
each,    Stokers  are  Hsed,  but  no  economizers  or  coal  handling 


apparatus  ;  the  boilers  are  in  a  single  line  parallel  to  the  engine 
room,  and  coal  is  dumped  from  the  car  into  a  chute,  whence  it 
falls  to  the  floor  of  the  boiler  room. 

First  cost  of  this  plant  at  100%  load  factor  is  $241,125.00, 
equivalent  to  $134.00  per  K.W.  Fixed  charges,  using  the  same 
per  cent,  for  interest,  depreciation,  taxes  and  insurance  as  in  the 
previous  case  become  $36,318.75  per  year.  Curves  are  plotted 
in  fig.  5  for  fixed  charges,  labor,  supplies  and  repairs,  and  fuel. 
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the  latter  being  plotted  for  the  two  prices  $2.00  and  $3.00  per 
ton  as  before. 

With  all  these  curves  before  us  it  might  be  well  to  make  some 
deductions  as  to  the  advisability  of  further  expenditures  in  the 
power  plant  in  coal  handling  apparatus  an'd  economizers,  or  in 
general,  any  apparatus  that  tends  to  increase  the  economy. 

The  higher  the  load  factor  the  greater  becomes  the  ratio  of 
variable  to  fixed  charges,  and  extra  investment  is  advisable  to 
secure  the  greatest  economy  possible.  Extra  investment  in  coal 
handling  apparatus  and  economizers  will  reduce  the  cost  of 
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labor  and  fuel  in  greater  proportion  than  fixed  charges  are  in- 
creased ;  the  economizers  also  provides  g.  eater  boiler  capacity 
and  purer  feed  water,  reducing  cost  of  repairs. 

On  the  contrary  when  the  load  factor  on  a  system  is  low,  the 
fixed  charges  are  the  governing  factor  in  the  cost  of  power,  and 
extra  expenditures  must  be  carefully  considered,  particularly  so 
if  fuel  is  cheap. 

Having  thus  discussed  the  eff'ect  of  load  factor  on  the  cost  of 
producing  power,  we  shall  next  turn  to  the  cost  of  management 
and  distribution.    While  it  is  beyond  the  scope  of  this  paper  to 
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fully  consider  these  costs,  }  el 
l  ate  b\  a  curve  including'  all  the  variou 
lunv  the  load  factor  influences  the  cost  to 
tlone  \cry  generally,  as  no  two  cases  an- 
Iribution  is  more  variable  with  different  s' 


thought   advisahli'  to  iiuli 
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lie  I'onsuiiKM-.      riiis  is 
like  ;  I  111-  cost  of  dis- 
iteiiis  llian  is  the  cost 


of  power,  depending-  on  the  conditions  of  distribution,  conduit  or 
pole  line  construction  and  the  extent  and  density  of  the  territory 
to  be  covered. 

We  shall  allow  that  $50,000.00  peryear  covers  all  fixed  c  liarges, 
maintenance  and  attendance  on  the  distributinL,--  net  work  ; 
$35,000.00  per  year  for  management,  dividends  on  stock  and 
miscellaneous  expenses.  For  total  losses  30%  of  the  output  is 
allowed  ;  this  is  taken  constant  for  all  load  factors,  for  while  the 
percentage  of  known  losses  varies  directly  with  load  factor,  the 
percentage  of  indeterminate  losses  by  grounds  and  theft  varies 
inversely  as  the  load  factor.  The  actual  losses  from  grounds 
are  constant,  hence  percentage  loss  by  groumls  \aries  inversely 
as  load  factor  ;  losses  from  theft  usually  occur  witli  customers 
having  a  short  hour  load,  and  the  greater  the  amount  of  such 
load  connected,  the  greater  this  loss.  A  customer  having  a  long 
hour  load  runs  a  greater  chance  of  detection  than  others. 
Hence,  the  above  statement  holds  that  the  total  percentage  loss 
will  be  constant.  Further,  this  lost  power  reduces  the  amount  ot 
sales,  therefore  affecting  all  the  expenses  included  in  cost  to 
customer. 

Fig.  7  shows  a  series  of  curves  plotted  for  the  1,800  K.  W. 
steam  plant,  the  lower  line  representing  cost  of  production;  the 
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second,  cost  of  distribution  ;  third,  cost  of  management,  and 
fourth  the  effect  of  distribution  losses  on  cost  of  power,  this  last 
being  the  final  cost  to  consumer. 

Coal  is  expensive,  and  I'mm  the  nature  of  things  w  ill  increase 
n  price,  and  it  behoovi-s  us  to  investigate  any  method  of  pro- 
ducing power  which  is  mori'  economical  in  the  use  of  fuel  than 
the  steam  engine,  and  naturally  turning  to  the  gas  engine  we  will 
next  proceed  to  make  a  com])arison  between  a  steam  plant  and  a 
gas  plant  generating  producer  gas  for  use  in  gas  engines,  and 
from  such  comparison  deduce  some  general  results. 

As  is  well-known,  t  lu'  gas  engine  has  a  very  much  higher  ther- 
mal I'fficiency  than  the  strain  engine,  which  fact,  together  with 
the  fewer  number  of  auxiliaries  required,  would  naturally  lead 
one  to  suppose  that  a  greater  economy  could  be  secured  in  the 
production  of  power. 

nifticulties,  liowe\i-r,  are  eiuou n I ered  at  the  outs.'t  in  llu-  kind 
of  fuel  Ih.il  ina\  he  used  su>  .a'sstul  I  \   in  tlieu.as  produce).     W  Inle 


the  I 
ope  I 


the  engine,  clogs  tlu-  \al\esa 
to  which  it  is  sul  jecteil  in  Ih 
operation.  Some  manulactur 
moving  the  tar  or  preventing 
proof  still  rests  with  them. 
The  overload  rating  of  the 


r  .  oal  IS  \  er\  sue.  .-sslul  in  the 
-  li  .Mu  liil  iiininous  , oal  c  ontains 
Ih,-  vah.-s  u,to  llu-  cNlnulers  of 
arhonizes  under  the  intense  heat 
\liinler,  preventing  successful 
i-laim  to  have  succeedetl  in  re- 
formation,  but   the  burden  of 


sU-am  engine  in  the  ratio  of  about  i  5  10  50  per  cent.  Hence  in 
designing  two  plants, steam  and  gas, tor  equal  o\erload  capacities 
it  is  necessary  either  to  use  gas  engines  ot  to  35  per  cent, 
higher  normal  rating,  with  consequent  poorer  economy  at  normal 
load;  or  aild  an  extra  engine  and  generator  sufficient  to  take  care 
of  the  extra  overload  capacitv  of  the  steam  engine  over  the  gas 
engine.  For  example,  in  designing  a  gas  plant  of  900  K.  W. 
capacity  with  a  peak  load  of  750  K.  V\'.,  allowing  the  same  re- 
serve as  in  the  steam  plant  considered  previously,  three  engines 


of  530  B.  H.  P.  each  will  be  required  with  an  aggregate  normal 
B.  H.  P.  of  1,590  and  maximum  B.  H.  P.  of  1,830,  as  compared 
with  three  450  I.  H.  P.  equivalent  to  410  B.H.P.  engines  aggre- 
gating 1,230  normal  B.  H.  P.  and  1,830  maximum  B.H.P.  ;  or 
three  gas  engines  of  410  B.H.P.  each  and  an  additional  engine 
of  360  B.H.P.  aggregating  1,830  B.H.P.  on  maximum  load  (from 
a  practical  standpoint,  this  additional  engine  would  be  made  of 
the  same  capacity  as  the  rest,  the  cost  being  the  same).  In  the 
first  case  at  normal  load  on  the  generators  the  engines  are  30 
under  loaded  with  consequent  poor  efficiency  ;  in  the  second  case 


the  first  cost  will  be  greater,  due  li>  llu 
creased  size  of  building  required. 

Allowing  the  same  reserve  capacity 
three  530  B.H.P.  gas  engines  direct 
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^oncr.ilvTs  runiiiiii;  •»<  i>^n>  r.  ji.  m.,  tholirst  i-osl  ln-i-onu-s  $1(17, 050, 
eijuivalont  to  $180  por  K.  \\". 

liHtTOst  al  5~\,  on  $167,650   $S,.5K--5o 

neprcoiatiou  on  niai-hinory  lo'/o   ' ,i>.i4''- 

Oepivoialion  on  bnilding^s  ^'/c   1,005.0(1 

Taxos  ami  Insiinmoe  j7o   3>,(3,vi-^" 

I'otal   $26,080.50 

The  storajro  cajKioity  at  ioo\,  load  factor  is  sm.ill,  about  jo, 000 
iHibic  ft.,  and  is  provided  more  for  imilbrinil y  ol  i;as  lhan  for 
storajfo.  In  case  of  aooiiiont  to  0110  produi-or,  a  mh  oiuI  may  bo 
under  way  producing' g'as  insiiU'  hall  an  hour.  I  lu-  i|uoslion  i>l 
storiige  is  important,  paiiiiul.irly  at  sui.ill  load  t'aitors  wlu-n 
storajfe  may  be  provided  for  the  peak  and  a  constant  load  maiu- 
tained  on  the  producers.  In  a  plant  of  this  size  where  (lu-  uuniboE 
of  producers  actually  required  is  not  over  two  with  a  Ihii  il  for 
reserve,  it  is  more  advisable  to  use  the  .same  number  of  producers 
lor  all  load  factors  and  a  small  amount  of  storage  for  uniformity 
of  >ras  and  sudden  peaks.  Further,  the  extra  storage  capacity 
required  for-  small  loail  factors  costs  .iboul  the  same  as  an  extra 
producer. 

The  0{>er:iting  costs  for  oil,  water,  repairs,  supplies  and  water 
have  been  taken  practically  the  .same  as  for  steam,  as  there  is 
insufficient  reliable  data  at  hand  on  tliis  subject  at  the  present 
time. 

L'ost  of  labor  is  somewhat  cheaper — for  the  type  of  producers 
considered  only  one  man  is  actually  required. 

In  fig.  8  are  given  curves  for  cost  of  power  with  varying  load 
factor  for  this  900  K.W.  gas  plant. 

A  comparison  of  fig.  i,  2,  and  8  shows  a  greater  economy  for 
the  gas  plant  at  the  higher  load  factors,  but  poorer  economy  at 
low  load  factors  due  to  the  influence  ot  the  heavy  fixed  charges. 

The  higher  the  cost  of  coal  the  greater  is  the  economy  of  the 
gas  over  the  steam  plant  at  high  load  factors. 

It  must  be  remembered  that  the  fuel  economy  in  the  case  of 
the  steam  plants  is  taken  considerably  higher  than  the  average 
and  can  only  be  secured  by  constant  and  careful  attention  to  all 
the  details  around  a  power  plant  ;  in  the  gas  plant  the  fuel  at  50% 
load  factor  is  taken  at  1.4  lbs.  coal  per  B.H.P.  Hour,  which  is 
somewhat  higher  than  the  manufacturers  will  guarantee.  No 
matter  how  the  fuel  costs  may  vary  from  those  given  in  these 
curves,  they  are  relatively  of  far  greater  importance  when  the 
load  factor  is  high  than  when  it  is  low. 


FEDERAL  COURT  SUSTAINS  TESLA  PATENTS  IN 
SYNCHRONOUS  MOTOR  SUIT. 

In  pursuance  of  a  decision  handed  down  by  him  on  February 
2oth,  in  the  United  States  Circuit  Court  for  the  Eastern  District 
of  Wisconsin  sustaining  the  contention  of  the  Westinghouse 
Electric  &  Manufacturing  Company  that  the  synchronous  motors 
of  the  National  Electric  Company  were  an  infringement  of  the 
broad  rights  covered  in  Tesia  patents  Nos.  381968-381969-382280 
and  382281, Judge  Seaman, in  Milwaukee  on  February  24, enjoined 
the  National  Company  from  the  further  .sale  of  such  motors.  The 
decision  in  the  suit  is  the  first  that  has  been  obtained  in  the  liti- 
gation begun  some  time  ago  by  the  Westinghouse  Company  to 
prevent  the  sale  of  synchronous  motors  and  rotary  converters  by 
American  manufacturers  not  enjoying  a  license  under  the  Tesla 
polyphase  motor  patents.  The  hearing  in  the  suit  against  the 
National  Electric  Company  was  conducted  before  Judge  Seaman 
on  February  6th  and  7th,  Mr.  Thomas  B.  Kerr  and  Mr.  Parker 
W.  Page  appearing  for  the  Westinghouse  Compan\'.  A  decision 
is  now  pending  in  the  United  States  Circuit  Court  for  the  south- 
ern district  of  Ohio  in  the  suit  brought  by  the  Westinghouse 
Company  against  the  Bullock  Electric  Manufacturing  Company, 
alleging  similar  infringement  of  the  same  patent  rights  in  the  sale 
of  Bullock  synchronous  motors  and  rotary  converters.  The  final 
hearing  in  the  latter  suit  was  conducted  before  Judge  Thompson 
in  Cincinnati  on  Februarj-  7th  and  8th,  Mr.  F"rederic  H.  Betts 
and  Mr.  Page  appearing  for  the  complainant. 

The  Tesla  patents  involved  in  these  suits  have  been  the  subjcci 
of  considerable  litigation  in  the  past  few  years.  The  action  in- 
stituted by  the  Westinghouse  Company  a  number  of  vears  ago 
against  the  Thomson-Houston  Company,  for  alleged  infringe- 
ment of  the  Tesla  patents,  was  discontinued  upon  the  execution 
of  a  patent  agreement  under  which  the  General  Electric  Company 
has  for  several  years  manufactured  and  sold  induction  and 
synchronous  motors  and  rotary  converters.  A  number  of  manu- 
facturers have  been  enjoined  from  manufacturing  induction 
motors,  but  the  decision  in  the  suit  against  the  National  Electric 
Company  is  the  first  court  ruling  that  the  sj'nchronous  motor  is 
within  the  generic  Tesla  invention. 


THE  ONTARIO  MUNICIPAL  POWER 
COMMISSION. 

Tito  Municipal  Power  Works  Act  of  1903  conferred 
upon  nnmicipalitics  in  Ontario  the  right  to  engage  in 
the  dovelopment  and  sale  at  cost  price  of  electric  power. 
The  municipalities  of  Toronto,  London,  Guelph, 
Woodstock,  Brantford,  Stratford  and  Ingersoll  have 
taken  advantage  of  the  power  conferred  upon  them  b)' 
the  Act  and  have  appointed  a  Commission  to  report 
upon  the  best  mode  of  development  and  transmission 
and  of  the  cost  of  the  same,  the  object  in  view  evidently 
being  the  utilization  of  Niagara  power.  The  Com- 
missioners have  appointed  Messrs.  Ross  &  Holgate, 
electrical  and  hydraulic  engineers,  to  carry  out  the 
field  engineering  work.  Mr.  R.  A.  Ross,  who  was 
a  member  of  the  Commission,  has  therefore  resigned, 
and  Mr.  Reginald  Aubrey  Fessenden,  who  is  at  present 


Mr.  R.  a.  Fessenden,  E.E. 

Member  of  the  Ontario  Municipal  Power  Commission. 


resident  in  Washington,  D.C.,  has  been  appointed  to 
the  Commission  as  consulting  electrical  engineer. 

Mr.  Fessenden,  whose  portrait  appears  herewith, 
was  born  in  Milton,  P.Q.,  October  6,  1866.  He  was 
educated  at  Trinity  College  School,  Port  Hope,  and  in 
1886  and  1887  was  inspecting  engineer  for  the  Edison 
Company  of  New  York,  and  for  the  following  three 
years  was  head  chemist  in  the  laboratory  of  Thomas  A. 
Edison.  From  i8go  to  1892  he  was  employed  at 
Newark,  N.J.,  as  electrician  for  the  Westinghouse 
Electric  &  Manufacturing  Company,  and  in  1892-3  was 
professor  of  physics  and  electrical  engineering  in  Purdue 
University.  From  1893  to  1900  he  was  professor  of 
electrical  engineering  at  the  University  of  Pennsylvania. 
Recently  he  has  been  engaged  as  a  consulting  electrical 
engineer  in  Washington. 

Mr.  Fessenden  is  the  author  of  many  valuable 
articles  relating  to  the  science  of  electricity.  Of  these 
we  might  mention  a  paper  on  "  Conduction  and  Insula- 
tion "  read  before  the  American  Institute  of  Electrical 
Engineers  in  1898  ;  "  Electro-Magnetic  Mechanism 
with  Special  Reference  to  High  Speed  Telegraphy," 
Franklin  Institute,  1899;  "Wireless  Telegraphy," 
American  Institute  of  Electrical  Engineers,  1S99  ;  and 
"  Nature  of  Inertia  and  Nature  and  V^elocity  of  Gravi- 
tation," Electrical  World  &  Science,  1900,  also  about 
sixty  other  papers. 
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QUESTIONS  AND  ANSWERS 


GENERAL  Rl'IJiS  TO  I5E  OBSEK\EI)  BV  CORRESPONDENTS: 

1.  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding-  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing: to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
tellig-ent  treatment  should  he-placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  depajKiment. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

QuES.  No.  I.  —  In  a  water  wheel  catalogue  that  I 
have,  the  power  of  a  thirty-nine  inch  wheel  is  given  as 
102  horse-power  with  a  ten  foot  head.  With  a  head 
of  twenty  feet,  the  power  of  the  same  size  wheel  is  290. 
How  is  it  that  when  you  double  the  head  you  get  about 
three  times  the  horse-power  ?  What  is  the  exact 
relation  and  how  is  it  got  at  ?  Also  I  notice  that  with 
ten  feet  head,  the  speed  of  the  39"  wheel  is  138 
revolutions,  and  with  twenty  feet  it  is  195.  In  the 
first  case  the  wheel  uses  6,679  cubic  feet  of  water  per 
minute,  and  in  the  last  case  9,450.  What  is  the 
relation  between  the  two  speeds,  and  the  amount  of 
water  ? 

Ans. — For  simplicit}-,  we  will  take  up  the  latter 
questions  first.  When  water  is  being  discharged 
through  an  orifice,  say  one  square  inch  in  area,  it 
leaves  that  opening,  when  the  head  is  ten  feet,  with  a 
speed  of  1,521  feet  per  minute.  The  amount  of  water 
discharged  under  these  conditions  will  be  10.57  cubic 
feet  per  minute.  Now,  if  the  head  be  doubled,  or 
made  twenty  feet,  the  velocity  will  be  2,152  feet  per 
minute,  and  the  discharge  14.95  cubic  feet.  These 
figures  are  theoretical  altogether,  but  in  practice  they 
are  checked  fairly  closely.  It  will  be  seen  that  if  the 
head  be  doubled,  or  multiplied  by  two,  then  both  the 
velocity  and  the  discharge  are  multiplied  by  1.41  or 
the  square  root  of  2.  In  a  water  wheel  the  peripheral 
speed  will  always  be  somewhat  below  the  theoretical 
velocity  of  the  water.  For  instance,  for  the  39"  wheel, 
the  circumference  is  approximately  10.2  feet.  At  138 
revolutions  the  peripheral  speed  will  be  10. 2  x  138  or 
1,407  feet  per  minute  with  a  ten  foot  head,  and  for 
this  head,  the  theoretical  velocity  of  the  water  as 
already  mentioned  is  1,521.  Now,  if  you  double  the 
head,  you  increase  the  water  velocity  by  1.41,  and 
hence  the  speed  of  the  wheel  will  be  increased  in  the 
same  proportion.  138x1.41  is  195.  The  quantity  of 
water  varies  in  the  same  way.  <>,'i79  (for  ten  foot 
head)  x  1.41  is  9,450  (lor  twenty  loot  liead).  In  other 
words,  the  speed  of  the  wheel,  and  the  water  used, 
vary  as  the  square  root  of  the  number  by  which  the 
head  is  multiplied.  Now  to  take  up  the  first  question. 
If  the  39"  wheel  gives  102  horse-powor  witli  ten  feel 
head,  it  will  give  204  horse-power  with  twenty  feet 
head,  provided  the  quantity  of  water  per  minute  is  the 
same  with  each  case.  But  with  the  increased  head  the 
water  used  will  increase  by  1.41,  as  previously  shown. 
Therefore,  to  find  the  power  which  the  wheel  will  gi\e 
with  twenty  feet  102  h.p.  x  2  (for  the  doubled  head) 
X  1.41  (for  the  increased  water)  equals  290.  lixpressed 
simply,  the  power  of  a  wlieel  increases  as  the  square 
root  of  the  cube  of  tlie  number  by  which  the  head  is 
multiplied.  For  example  when  the  head  is  changed 
from  ten  to  twent\  feet,  it  is  nniltiplied  by  2.  The 
cube  of  2  is  8.     riie  square  yoo\  of  8  is  j.83.  There- 


fore 102  (horse-power  for  ten  feet)  x  2.83  equals  290 
(horse-power  for  twenty  feet). 

QuES.  No.  2. — What  changes  would  be  required  to 
make  a  standard  6  ampere  104  volt  alternating  current 
enclosed  arc  lamp  operate  (a)  without  an  inner  globe  ; 
(b)  in  a  horizontal  position  ;  (c)  what  number  of  hours 
would  one  pair  of  carbons  last  without  the  inner  globe; 
(d)  what  is  the  temperature  in  °C  of  the  arc  of  such  a 
lamp;  (e)  what  would  be  the  temperature  (approximate) 
say  one-eighth  inch  from  the  carbons,  parallel  with  the 
arc  ;  (f)  could  an  electric  arc  blow-pipe  be  used  on  such 
a  lamp  with  a  view  of  using  the  arc  for  a  high  tem- 
perature ? 

Ans. — (a)  Practically  no  change  in  the  lamp  mechan- 
ism itself.  Possibly  the  connecting  wire  to  the  lifting 
magnet  might  have  to  be  shifted  to  one  of  the  other 
taps,  and  the  arc  voltage  changed  by  means  of  the 
compensating  coil,  but  if  any  readjustment  be  required 
at  all  it  will  not  amount  to  much,  (b)  In  order  that 
the  lamp  be  automatic  the  friction  of  the  moving  parts 
must  be  very  low.  In  a  vertical  or  normal  position, this 
friction  is  small,  and  does  not  interfere  with  the  opera- 
tion of  the  parts,  but  if  the  lamp  were  placed  horizon- 
tal, a  considerable  amount  of  friction  would  be  intro- 
duced. It  is  doubtful  if  this  could  be  sufficiently  eli- 
minated in  a  standard  lamp  so  as  to  make  the  mo\  e- 
ments  smooth  and  gradual.  When  the  lamp  is  verti- 
cal the  pull  of  the  solenoid  has  to  overcome  the  force 
of  gravity  which  acts  on  all  the  moving  parts.  With 
the  lamp  horizontal  the  gravity  element  would  be  done 
away  with,  and  therefore  some  means  would  have  to 
be  provided  to  produce  a  pull  of  the  same  magnitude 
towards  the  base  of  the  lamp,  (c)  Somewhere  about 
ten  hours  with  a  twelve  inch  trim,  (d)  Authorities 
diflfer  as  to  the  exact  temperature  of  the  arc,  etc.  For 
a  direct  current  lamp  the  positive  would  be  about 
3500°C,  based  on  given  averages,  and  the  negative 
2500°C.  For  the  alternating  lamp  the  temperatures 
would  be  about  the  same  for  both  carbons,  probably 
an  average  of  the  two  just  given.  The  temperature  of 
the  arc  itself  will  be  lower  than  that  of  the  craters. 
We  presume  that  it  will  be  somewhere  about  2,ooo°C 
to  2,5oo°C.  (e)  One-eighth  inch  away  from  the  arc 
the  temperature  will  be  about  one-half  of  that  of  the 
arc  itself.  When  dealing  with  such  great  heats,  it  is 
very  difficult  to  get  correct  figures.  The  arc  is  con- 
stantly moving  and  is  therefore  very  hard  to  measure. 
( f )  When  even  a  feeble  current  of  air  is  projected 
against  an  arc,  the  arc  is  immediately  blown  out.  We 
are  therefore  of  the  opinion  that  you  cannot  make  use 
of  it  for  a  blow-pipe.  In  a  certain  "  arc  welder  "  the 
carbons  are  brought  together  at  a  sharp  angle,  and  a 
small  electro  magmet  is  placed  close  to  their  points. 
This  magnet  bends  the  arc  outward  to  a  small  extent, 
making  it  possible  to  apply  it  direct  to  any  object. 
Such  a  scheme  as  this  would  probably  answer  the  pur- 
pose of  an  "arc  blow-pipe." 


QuEs.  No.  3.  How  much  does  water  weigh,  and 
how  is  the  horse-power  of  a  water  fall  calculated  ? 

Ans. — The  weight  of  one  cubic  foot  of  water  is  ap- 
proximately 62  lbs.  To  get  the  horse-power,  the 
quantity  of  water  in  cubic  feet  per  minute  which  passes 
o\er  the  fall  must  be  ascertained.  This  can  be  found 
by  \  arious  methods.  The  cross  sectional  area  of  the 
stream,  times  the  speed  of  the  water  at  the  centre  of 
the  lop,  times  the  constant  .85, is  probably  the  simplest 
formula.  Then  cubic  feet,  times  weight  of  one  cubic 
fool,  times  the  height  of  the  fall,  will  give  the  foot- 
|->ounds.  This  divided  by  33,000,  the  number  of  fool- 
pounds  in  one  horse-power,  will  give  the  theoretical 
horse-power  of  the  fall.  About  70%  of  this  amount 
can  be  converted  into  mechanical  motion,  the  balance 
30%  being  lost  in  the  wheel,  the  head  race,  and  the 
tail  race.  The  formula  is  simplified  as  follows  : — 
.00132  X  Q  X  H  equals  H.P.  which  can  be  obtained  ; 
Q  being  cubic  feet  pcv  iniiuite,  and  11  the  head  in  feet. 
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SNOW  CLEARING  IN  OTTAWA. 

H^  J.  I'".  Ill  iiiiKSON, 

Sinvrinu-iuUiit  l^u.iH.i  l'U',trl>-  K.iil\\,i\  t\>iiip,m\. 

Kit'tcon  years  ai^o  il  was  i;oiK-rall\  1 
siblo  to  operate  an  oloitiii  rail\\a\  ii 
heeau-so  ol  I  lie  snow  problem,  aiul  w 
a  ser\  iee  in  Ottaw  a  was  lirst  niootei. 
refuseil  to  risk  their  inonex  in  a  projee 
to  them  sueh  insuperable  ililTKullies. 
themseU  es  were  not  o\  er  sani;uine  ; 
embodied  in  the  ai^reenient  with  the 


■onsidereil  impos- 
I  l'"asterii  Canada 
len  the  subjeet  of 
many  eapitalists 
1  w  hieh  presented 
riie  promoters 
md  had  a  elause 


ment  with  the  City  of  Ottawa  we  are 
•mo\e  all   snow  from   the  streets  upon 


t  it> 


hich 


pro- 


vided for  the  substitution  of  sleighs  drawn  by  horses 
for  electrically  propelled  cars. 

When  I  was  drafted  from  the  Canadian  Pacific  Rail- 
way in  1 89 1  and  placed  in  charge  of  the  construction, 
and  later,  the  operation  of  this,  the  first  electric  street 
railway  in  Canada,  I  must  confess  I  had  some  mis- 
givings as  regards  winter  operation.  Fortunately  the 
devices  and  methods  employed  proved  successful,  and 
after  two  or  three  years,  the  period  of  transition,  these 
were  improved  upon,  and  have  since  been  adopted  and 
made  standard  in  all  cities  in  Canada.  Few  people, 
however,  outside  of  those  in  the 
business,  realize  how  formidable  is 
the  task  of  keeping  street  railway 
tracks  clear  of  snow,  let  alone  that 
of  disposing  of  it  after  it  is  remov- 
ed from  the  rails.  Even  to  those  of 
us  familiar  with  winter  railway 
operation  in  this  part  of  Canada, 
the  results  accomplished  are  sur- 
prising. 

The  layman  asks,  "  How  have 
the  winter  battles  of  the  past  four- 
teen years  been  fought  and  won  ?" 
My  answer  is,  had  parsimony  been 
the  policy  of  the  directors,  or  had 
intelligence, loyalty  and  co-operation 
been  wanting  in  our  employees, 
failure  might  easily  have  taken 
the  place  of  success.  Marvellous 
are  the  inventions,  little]  can  be 
successfully  performing  a  great  public  duty  w  illun 
co-operation  of  officers  and  men. 

Within  the  limits  of  such  an  article  as  this  I  w  ill  not 
attempt  to  describe  the  charactLiistics  of  the  many 
devices  used  by  the  Ottawa  Electric  Railwa\  Company 
in  snow  clearing,  and  will  do  no  more  than  enumerate. 

For  the  information  of  the  reader  who  mav  not  be 


iamihar  with  our  system,  I  may  say  that  in  winter 
months  we  operate  cars  on  eighteen  miles  of  city 
streets,  ov  thirty-six  miles  of  single  track.  According 
to  ouv  agr 
obliged  to 

which  we  operate,  including  that  thrown  from  the 
sidewalks  and  what  slides  from  the  buildings  onto  the 
streets,  leaving  what  the  City  Engineer  decides 
is  sufficient  for  sleighing.  This  he  has  deter- 
mined to  be  six  inches. 

The  snow  clearing  equipment 
consists  of  ten  rotary  broom  sweep- 
ers, three  electric  wing-ploughs, 
fifteen  horse  wing  -  ploughs  on 
wheels,  and  one  hundred  snow 
boxes  I2'x4'x4'.  Many  cars  are 
equipped  with  track  scrapers  and 
steel  wire  track  brushes. 

The  sweepers  were  manufactur- 
ed by  The  McGuire  -  Cummings 
Manufacturing  Company  of  Chicago 
and  by  The  Ottawa  Car  Company, 
Limited,  Ottawa,  Ontario.  The 
electric  wing-ploughs  were  designed 
by  the  writer  and  constructed  in 
the  shops  of  the  Company,  and 
since  they  were  first  put  in  service 
two  years  ago  it  has  not  been 
necessary  to  use  the  horse  ploughs,  so  that  all 
the  snow  clearing  is  done  by  electrical  machin- 
ery, and  the  removal  from  the  streets  by  horses. 
This  latter  practice,  apart  from  the  difficulties  we  have 
had  in  controlling  an  irresponsible  lot  of  teamsters, 
works  very  satisfactorily.  A  scheme  for  the  removal 
of  snow  by  large  dump  cars  hauled  on  the  tracks  by  an 
electric  motor  has  been  given  a  great  deal  of  consider- 
ation. Such  a  method  may  be  feasible,  but  many 
difficulties  must  be  overcome  before  it  can  be  success- 
fully carried  on.    Whether  or  not  the  horse  and  sleigh 
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st  some  day  disappear,  or  whether  the 
ho  taxor  tlie  inoi  c  artistic  method  of 
In  cais  will  some  day  tind;  fulfillment,  1  am 
enough    to   predict.     In    my  opinion,  under 
condilions   the   system   in   force   is  the  most 
,  as  no  elaborate  equipment  is  required  and 
ork  goes  on  bv  da\  w  ithout  interfering  with  the 
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comparatively  moderate,  consequently  heavy  snow  falls 
were  easily  handled.  Conditions  have  changed,  how- 
ever, and  the  winters  of  the  past  few  years  have  been 
very  severe,  the  heavy  snow  falls  being  accom.panied 
by  intense  cold  weather  and  high  winds.  The  winter 
of  1903-04  was  a  terror,  the  worst  ever  experienced  in 
this  section  of  the  country  (the  "  Oldest  Inhabitant"  is 
authority  for  this  statement),  the  snow  fall  amounting 
to  109.75  inches. 

Notwithstanding-  the  severity  of  the  winter  we  were 


loading,  etc.,  is  $21,700,  .8558  cents  per  car  mile,  ap- 
proximately seven  cents  per  cubic  yard,  or  $600  per 
mile  of  single  track.  This  item  alone  makes  up  about 
10  per  cent,  of  the  total  operating  expenses  for  the 
year.  The  present  winter,  1904-05,  bids  fair  to  equal, 
if  not  surpass,  in  severity  and  expense  that  of  1903-04. 
The  storm  of  January  7-8,  when  twenty-four  inches  of 
snow  fell,  came  with  unusual  violence,  the  wind  blow- 
ing forty  miles  per  hour  with  the  temperature  10°  below- 
zero.  The  cost  of  clearing  up  after  this  storm  amount- 
ed to  nearly  $12,000,  and  the 
total  expenditure  for  the  winter 
to  date  has  reached  $16,000. 
Ottawa,  Feb.  20th,  1905. 


STEAM   TURBINE    PLANT  IN 
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Snow  Swkeper  anp  Electric  Winc-Pi.ow   Used  by  The  Ottawa 
Electric  Railway  Company. 


able  to  operate  all  our  lines  daily  without  serious  disor- 
ganization. 

In  this  district  east  winds  in  winter  are  always  a 
warning  of  a  heavy  snow  fall,  and  we  have  learned 
that  the  only  way  to  fight  such  storms  successfully  is 
to  start  the  full  battery  of  sweepers  out  the  moment 
the  snow  begins  to  fall,  each  sweeper  ha\  ing  its  own 
route,  the  men  in  charge  being  the  oldest  and  most  ex- 
perienced in  the  service.  After  tlie 
sweepers  have  been  at  work  a  slutrt  time 
the  three  large  wing-ploughs  are  sent  out 
and  remove  the  loose  snow  back  to  the 
curb,  piling  it  up  read)-  to  be  drawn 
wings  of  the  ploughs  are 
a  competent  man  inside 
A-ill  clear  the  snow  i>.ick  t'oi' 
eleven  feet    from    tlie  rail. 

1  the 
the 


interests  at  East  Pittsburg-  to  ascertain 
if  electrical  niai-hini"r\-  couki  be  used 
in  the  gold  mining  planl.  Alter  con- 
sidering- various  plans,  it  was  decidetl 
to  install  a  400  kilowatt  turbo-genera- 
o  be  driven  by  a  600  horse-power 
The  dredge  botits  are 


lor  in  the  power  hous 
VVestinghouse-Parsons  steam  turbine 
being  built  by  the  Marion  Steam  Shovel  Company,  of  Marion 
Ohio.  On  these  boats  will  be  installed  induction  motors  aggre 
gating  a  total  of  about  500  horse-power,  and  varying  in  sizi 
frnm  •j'4  to  100  horse-power. 

The  fact  that  these  people  are  willing  to  install  a  plant  of  thi> 
nalui-i-  in  such  a  distant  country,  far  from  the  manufactor\  am 
possible  repairs,  show  the  confidence  engineers  place  in  tins  t\  ]n 
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streets  begins,  the  business  section  re- 
ceiving first  attention.  The  one  hundred 
teains  are  di\  ided  into  three  gangs,  a 
central,  western,  and  eastern,  and  the 
snow  is  carted  to  sexeral  coiucnicnl 
dumps.  The  Company  siipplii's  only  the 
boxes  and  men  to  lo.ul  .uul  uiiIo.kI.  The 
contractors  own  the  lioiscs  and  sleighs  (bobs)  and 
receive  twenty  cents  per  load  of,  approximately,  eight 
cubic  yards. 

The  superficial  area  of  the  streets  from  w  hich  snow- 
has  to  be  removed  is  526,271  square  yards. 

During  the  winter  of  1903-04,  312,000  cubic  yards  of 
snow  were  hauled. 

The  actual  cost  of  sweeping,  ploughing,  loading,  iin- 
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The  starting  of  one  of  the  large 
Ni^gar«^Power  ^nd  g-e^erators  in  the  power  house  of 

the  Canadian  Niagara  Power 
Company  on  the  second  day  of  the  new  year,  marks  an 
important  epoch  in  the  production  of  electrical  energy 
in  Canada.  This  i.s  the  first  power  house  to  be  put  in 
operation  on  our  side  of  the  Falls,  and  it  is  not  only 
possible  but  also  probable  that  before  we  bid  good-bye 
to  the  present  year  the  two  other  power  plants  will  be 
producing  current.  So  far  as  the  City  of  Toronto  is 
concerned,  Niagara  power  will  be  delivered  there  just 
as  soon  as  the  transmission  line  is  completed.  Work 
on  this  structure  is  now  being  hurried  with  all  possible 
speed,  and  the  engineers  hope  that  the  structure  will 
be  ready  for  work  within  a  very  few  months.  For  the 
total  of  seventy-five  miles,  perhaps  two-thirds  of  the 
steel  towers  are  now  in  place, and  when  the  balance  are 
installed,  not  many  weeks  will  be  required  to  string 
the  wires.  By  the  time  the  line  is  ready,  arrangements 
will  have  been  made  in  the  sub-stations  to  take  care  of 
a  considerable  quantity  of  energy,  and  as  the  power 
house  of  the  Electrical  Development  Company  will  not 
have  reached  completion  by  that  date,  arrangements 
have  been  made  to  purchase  from  the  Canadian 
Niagara  Power  Company  such  current  as  they  are  in 
position  to  supply. 
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There  came  to  our  office  recently 
^TrTergy"  ^'^^y  interesting  table  showng 

the  amount  of  heat  in  one  pound 
of  coal,  and  the  percentage  of  this  energy  which  is 
lost  in  the  conversion  into  mechanical  motion.  In  the 
plant  from  which  the  figures  are  taken,  the  genecators 
are  direct-connected  to  the  engines,  and  all  power  de- 
livered from  the  engine  room  is  in  the  electrical  form. 
For  reconverting  it  into  mechanical  motion  motors  are 
used,  arranged  on  either  the  group  or  individual  drive 
scheme.    The  table  itself  we  print  below  : 

Percentage  Loss  of  the  Original  Energv  in  Co.\l. 

Per  Cent. 

Through  grate  bars   i.oo 

By  radiation  from  boiler.  .  .  :   5.00 

In  chimnoy  gases   22.00 

B)'  radiation  from  main  steam  pipes   1.56 

By  radiation  from  auxiliary-  steam  pipes   .22 

In  auxiliary  engines  exhaust   1.40 

B}-  radiation  from  main  engine   2.0S 

In  main  engine  exhaust   57'3i 

In  engiiie  fi-ii'tion   .56 

In  c\ccirw  gonerator  36 

In  olortric  mains  85 

In  transformers  39 

In  motors  73 

93-46 

From  this  we  see  that  of  the  total  energy  in  the  coal, 
which  we  can  represent  by  loo,  but  0. 54  .  is  delivered 
by  the  motors  in  the  form  of  mechanical  motion. 
While  we  do  not  know  that  these  particular  figures  are 
absolutely  accurate,  still  we  have  sufficient  data  on 
hand  to  show  that  they  are  not  very  far  out.  This  loss 
which  takes  place  is  really  appalling,  and  in  spite  of  the 
efforts  of  the  engine  builders,  it  has  been  possible  to 
modify  it  but  very  little.  Evidently,  then,  the  eco- 
nomical conversion  of  the  energy  of  coal  does  not  lie 
within  the  scope  of  the  steam  engine.  In  other  lines, 
rapid  advances  are  being  made, and  already  the  gas  and 
gasoline  engines  liave  cstahlishod  records  for  themselves. 
In  tlic  oiiL;iiu'  using  llio  clieapost  grade  of  crude  oil  an- 
other aiix  aiico  has  been  made, but  still  tliis  latter  machine 
nas  a  thermal  efficiency  of  but  30  to  35%  of  the  energy 
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of  the  fuel.  What  the  prime  mover  will  be  fifty  or  one 
hundred  years  hence,  is  impossible  to  say,  but  judging- 
from  the  general  trend  of  the  matter  at  present,  it  ap- 
pears likely  that  something  in  the  line  of  an  internal 
combustion  engine  will  supersede  the  steam  engine  and 
boiler. 


The  question  is  often  asked  by 
Use  of  Wattmeters,  the  manager  of  a  small  power 
station,  "Should  I  install  record- 
ing wattmeters  ?"  To  give  an  intelligent  answer  re- 
quires a  very  careful  study  of  the  local  conditions,  and 
in  almost  any  event,  the  matter  should  be  reduced  to 
a  dollars  and  cents  basis.  The  meter  idea  is  really 
the  only  scheme  in  connection  with  a  steam  driven 
plant,  provided  the  plant  is  not  too  small.  Where 
the  plant  is  small,  and  all  the  consumers  are  small, 
then  it  is  doubtful  if  any  advantage  will  be  gained  by 
the  installation  of  meters.  But  even  if  the  plant  be 
small,  and  there  are  one  or  two  large  users  of  power, 
it  is  probable  that  very  satisfactory  results  will  be  ob- 
tained by  putting  these  large  consumers  on  a  meter 
basis.  When  we  get  up  to  the  large  steam  driven 
plants,  then  the  almost  universal  practice  is  to  put  all 
consumers  on  meter  rate.  When  the  energy  which 
drives  the  generator  is  water,  then  the  matter  assumes 
a  different  aspect.  In  the  steam  plant,  each  kilowatt- 
hour  consumed  means  just  so  much  coal  burned.  With 
the  water  power  plant  this  is  not  the  case,  and  up  to  a 
certain  point,  it  makes  no  difference  to  the  station  how 
long  each  consumer  burns  his  lamps.  But  in  the  case 
of  either  a  sripall  steam  plant,  or  a  water  power  plant, 
supplying  current  on  a  flat  rate,  the  meter  offers  a 
means  of  reducing  the  total  load  on  the  generators, 
which  is  of  great  value.  If  your  load  gradually  climbs 
up  to  and  over  your' normal  capacity,  put  in  meters, 
and  the  load  will  forthwith  drop.  Make  your  rate  so 
that  this  will  not  reduce  your  revenue.  Another  point 
is  that  if  you  are  supplying  free  lamp  renewals — and 
every  plant  should — the  number  of  lamps  burnt  out  on 
a  metered  service  will  be  considerably  lower  than  if  no 
meters  were  used.  Hence,  considering  that  the  cus- 
tomer pays  a  meter  rental  which  just  about  compen- 
sates for  the  investment  in  these  instruments,  it  is 
usually  a  satisfactory  scheme  to  install  them.  But,  as 
we  mentioned  before,  good  judgment  must  be  used  in 
dealing  with  the  matter. 


The  year  1905  has  already  earned 
The  Tantalum  Lamp,  for  itself  a  place  of  distinction  in 
electrical  annals,  for  in  it  not 
only  has  the  incandescent  lamp,  the  invention  of  Mr. 
Thomas  A.  Edison,  reached  its  quarter-century  mark, 
but  a  new  invention  has  been  brought  out  which 
threatens  to  drive  both  the  incandescent  and  arc  lamp 
completely  out  of  the  lighting  field.  In  the  incandes- 
cent lamp  we  find  a  typical  example  of  Mr.  Edison's 
work — the  invention,  when  placed  upon  the  market, 
was  as  nearly  perfect  as  the  brains  of  that  great  man 
could  make  it,  and  when  Mr.  Edison  declared  that  his 
investigation  along  any  line  was  complete,  then  one 
felt  reasonably  sure  that  no  improvements  or  modifica- 
tions would  be  made  for  a  long  period  of  time.  Such 
is  the  case  with  the  incandescent,  for  the  lamp  of  to- 
day has  the  same  essential  parts  as  the  lamp  of  twenty- 
five  years  ago,  and  its  general  appearance  has  been 


altered  but  little.  We  do  not  mean  to  imply  that  no 
modifications  have  been  made,  for  such  is  not  the  case, 
but  merely  that  any  changes  which  have  taken  place 
were  of  a  detail  nature,  and  have  had  practically  no 
effect  on  the  lamp.  And  now  comes  a  revolution. 
In  this  issue  we  print  a  very  able  article  by  Dr.  von 
Bolton  and  Dr.  Feuerlein,  covering  their  joint  inven- 
tion of  the  "tantalum  lamp."  The  paper  is  complete 
in  itself,  and  while  it  is  not  our  intention  to  make 
lengthy  comment  in  these  columns  upon  the  subject, 
we  consider  it  advisable  to  call  the  attention  of  our 
readers  to  the  points  of  greatest  value  in  the  matter 
which  is  thus  placed  before  them.  To  the  search  for  a 
proper  material  of  which  to  make  his  filament,  Mr. 
Edison  devoted  almost  his  entire  time.  Every  sub- 
stance which  by  some  possible  yet  remote  chance  might 
have  been  of  use  was  tried,  and  in  the  end  pure  car- 
bon was  adopted  as  the  only  satisfactory  material. 
True,  it  had  many  bad  points,  but  nevertheless,  the 
fact  that  it  could  be  raised  to  a  high  temperature  with- 
out melting  won  for  it  acceptance.  In  the  new  lamp, 
the  difference  is  entirely  in  the  filament,  which  is  made 
of  tantalum,  a  metal  which  will  stand  hammering  and 
drawing,  can  be  raised  to  a  very  high  temperature  be- 
fore m.elting,  and  resists  the  attacks  of  every  chemical 
with  the  one  exception  of  the  all-powerful  hydrofluoric 
acid.  Another  point  in  the  favor  of  the  new  metal, 
and  one  which  is  worthy  of  being  noted,  is  that  it  has 
a  high  specific  resistance  compared  with  other  metals. 
This  has  been  one  of  the  drawbacks  in  connection  with 
the  use  of  any  metallic  substance— the  resistances  are  so 
low  that  for  use  on  our  standard  voltages,  filaments  of 
great  length  would  have  to  be  employed.  As  it  is, 
with  the  tantalum  lamp,  the  filament  for  a  i  lo-volt 
circuit  has  a  length  of  something  over  two  feet.  Were 
the  metal  a  rare  or  costly  one,  the  carbon  would  have 
nothing  to  fear,  but  as  the  matter  now  stands,  tanta- 
lum exists  in  abundance  in  various  parts  of  the  world, 
and  can  be  both  easily  and  cheaply  prepared  for  lamp 
use.  Carbon  has  one  very  bad  point,  namely,  a  nega- 
tive temperature  coefficient.  This  is  what  causes  such 
a  quick  burn-out  on  increased  voltage.  On  the  other 
hand,  tantalum,  like  other  metals,  is  positive,  or  in 
other  words,  the  higher  the  temperature,  the  higher  the 
resistance.  In  figure  nine  of  the,  article  will  be  found 
the  curves  showing  the  relation  between  the  two  sub- 
stances, drawn  on  a  basis  of  voltage  and  resistance. 
Messrs.  Siemens  &  Halske  have  been  the  instigators 
of  this  research  work,  and  the  fact  that  their  chemists 
have  been  engaged  for  over  two  years,  gives  some  idea 
of  the  great  perseverance  which  has  been  necessary  to 
achieve  success. 


Aid.  Cockburn  and  the  committee  of  the  Winnipeg-  City 
Coudcil  which  was  appointed  to  look  into  the  question  of  cheap 
electric  power  for  the  city  are  busy  collecting-  data  and  hope  to 
be  able  to  present  their  report  at  an  early  date. 

Mr.  C.  H.  Rust, city  eng-ineer  of  Toronto,  has  recommended  to 
the  Board  of  Works  that  four  centrifugal  pumps  of  5,000,000 
gallons  capacity  each,  be  installed  in  the  new  addition  to  the 
main  puiiipiiit;  station,  two  to  be  operated  by  electric  motors  and 
t\vi>  l'\  sli  Min  uiibines. 

The  Soiilliwostern  Traction  Company  and  the  City  Council  of 
St.  Thomas, Ont., have  come  to  an  agreement,  the  city  accepting 
the  company's  offer  for  the  use  of  St.  Thomas  Street  Railway 
iinosthrougli  the  >  li\.  Tlu-  conip.uix  in  i-ci\irn  for  a  50-year  fran- 
c'liise,  a.i;-roi-  ti>  p.i    n|,  Si,.o,>|ni  mm  c  per  mile  for  the  first 

li\  i-  }-ears,  $1  '  "  1 1     s, , n u I ,  S  1  ,    ...  I , .1  the  third,  $1,550  for 

the  fourth,  and  $i,7j;o  loi  the  last  li\c  ye. us  making  twenty-five 
years  in  all.  They  ccUect  no  fares  in  the  city,  pay  the  cost  ot 
the  power  and  pay  one-half  of  the  cost  of  maintaining  the  tracks. 
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t'acture,  progress  was  being  quietly  made 
of  Messrs.  Siemens  &  Halske  has  for  man 
at  the  solution  of  the  problem  of  an  eci 
lamp,  and  .'irrived,  some  time  ago,  at  the 
that  the  visible  part  of  the  ratliation  of  i 
increases  progressively  with  its  teniperaliu 
postulate  that  the  most  econoniic.il  l.iinp 
candescent  material  will  w  ithsi.iiul 
Messrs.  Siemens  &  H.ilski-  h.ul  ,1 
charged  me  several  yeai  s  aL;o  w  i 
material  which  should  h.i\c  a  nu-ll 
the  temperature  at  which  incamle^ 
economical,  so  that  filaments  made  of  such  a  material  would 
not  melt  or  disintegrate  at  that  temperature.  Whilst  our  labora- 
tory work,  founded  upon  this  idea,  was  going  on,  the  first  two 
advances  in  incandescent  lighting  wen-  niatle  public,  one  being 
the  "N'ernst  "  and  the  other  the  "  Osmium  "  lamp. 

There  are  certain  metals  the  melting  points  of  which  are 
known  to  be  considerably  above  2,ooo°C.,  and  the  task  resolved 
itself  into  finding  one  which,  while  fulfilling  the  above  require- 
ment, could  be  easily  worked  to  form  a  filament,  and  not  be  very 
rare  or  difficult  to  procure.  It  was  early  observed  that  brown 
vanadiutn  pentoxide,  which,  according  to  Berzelius  does  not  con- 
duct electricity,  is,  as  a  matter  of  fact,  a  conductor  even  when 
cold.  This  observation  induced  me  to  try  whether  venadic  acid 
could  not  be  elect rolytically  decomposed.  '  In  this  I  succeeded, 
but  the  melting  point  of  the  vanadium  obtained  proved  too  low 
for  the  purpose  in  view.  Since  the  inetals  niobium  and  tantalum 
are  members  of  the  vanadium  group,  niobium  having  an  atomic 
weight  double  that  of  vanadium,  while  the  atoinic  weight  of  tan- 
talum is  double  that  of  niobum,  it  was  thought  that  one  or  both 
of  these  metals  might  prove  to  have  the  desired  qualities.  On 
experimenting  with  niobium  on  the  lines  adopted  for  vanadium, 
it  appeared  that  this  metal  has  a  considerably  higher  melting 
point  than  that  of  vanadium,  but  not,  however,  sufficiently  high; 
moreover,  some  of  the  niobium  filaments  which  I  made  had  a 
verj'  strong  tendency  to  break  up  when  heated  by  the  electric 
current. 

Tantalum  was  tried  next.  I  reduced  potassium  tantalo-fluoride 
in  the  manner  prescribed  by  Berzelius  and  Rose  and  found  that 
the  finely  divided  tantalum  so  produced  became  fairly  coherent 
on  rolling,  so  that  by  this  treatment  metallic  strips  of  it  could  be 
made.  It  was  also  attempted  to  work  tantalum  oxide  into  the 
shape  of  a  filament  by  mixing  it  with  paraffin  and  to  reduce  it 
directly  into  the  form  of  a  metallic  thread.  In  these  experi- 
ments there  was  observed  for  the  first  time  a  minute  globule  of 
molten  tantalum,  and  this  globule  was  of  sufficient  toughness  to 
permit  hammering  and  drawing  into  wire.  Following  out  this 
observation,  tantalum  powder  was  melted  in  a  vacuum,  and  then 
it  was  found  that  the  highly-heated  metal  parted  with  the  gases 
it  contained.  In  this  manner ,  I  produced  my  first  filaments  of 
pure  metallic  tantalum,  which  were,  however,  very  small.  When 
these  had  been  used  in  lamps  with  promise  of  good  results,  an 
attempt  was  made  to  devise  a  definite  process  of  purification. 
The  potassium  tantalo-fluoride  was  reduced  to  metallic  powder; 
this  powder  contains  a  small  proportion  of  oxide  and  of  hydro- 
gen which  is  absorbed  during  the  reduction.  When  the  powder 
was  melted  in  a  vacuum  the  oxide  and  absorbed  gas  disap- 
appeared,  and  a  reguline  metal  remaine  d;  on  carefully  remelting 
this  it  became  so  pure  that  no  apprccialile  impurities  could  be 
detected  in  it. 

The  chemical  properties  of  this  pure  tantalum  are  very  re- 
markable, and  some  of  them  are  of  such  a  nature  as  to  lead  me 
to  suppose  that  nobody  other  than  myself  has  ever  had  metallic 


tantalum  in  his  h.mds.  When  cold,  the  material  strongly  resists 
chemical  reagents;  it  is  not  attacked  by  boiling  hydrochloric  acid, 
aqua  regia,  nitric  acid  or  sulphuric  acid,  and  it  is  also  indifferent 
to  alkaline  solutions;  it  is  attacked  solely  by  hydrofluoric  acid. 
Following  the  behaviour  of  steel,  when  heated  in  the  air  it 
assumes  a  yellow  tint  at  about  400'*  C,  and  the  tint  changes  to 
dark  blue  when  the  tantalum  is  exposed  for  some  time  to  5oo°C., 
or  for  a  shorter  time  to  6oo°C.  Thin  wires  of  the  substance 
burn  with  low  intensity  and  without  any  noticeable  flame  when 
ignited.  It  absorbs  hydrogen  as  well  as  nitrogen  with  great 
avidity,  even  at  a  low  red  heat,  and  forms  with  them  combina- 
tions of  a  metallic  appearance,  but  rather  brittle.  It  combines 
with  carbon  very  easily,  forming  several  carbides  which,  as  far 
as  they  are  at  present  known,  are  all  of  metallic  appearance, 
but  also  very  hard  and  brittle.  The  prodcut  which  Moissan 
thought  to  be  tantalum  was  clearly  a  carbide  of  this  nature  or 
an  alloy  of  a  carbide  with  pure  tantalum,  for  Moissan  himself 
stated  that  his  metal  still  contained  }4  per  cent,  of  carbon.  Con- 


♦Translation  of  a  paper  read  before  the  Elektrotechn 
on  Januarj-  17th,  1905. 
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sidering  the  high  atoinic  weight  of  tantalum  (i8j)  it  is  obvious 
that  a  very  small  quantit\-  of  carbon  suffices  to  carburize  a  rela- 
tively large  quantity  of  tantalum.  This  view  of  the  constitution 
of  Moissan's  product  is  confirmed  by  the  properties  he  ascribed 
to  the  metal — namely,  specific  gra\  ity  12.S,  great  hardness  and 
brittleness.  These  are  not  properties  of  pure  tantalum.  When 
in  the  form  of  powder,  still  containing,  as  previously  stated, 
oxide  and  hydrogen,  the  specific  gravity-  of  my  material  is  about 
14;  when  purified  by  fusion  and  drawn  into  wire  it  has  a  specific 
gravity  of  16.8.  It  is  somewhat  darker  than  platinum,  and  has 
a  hardness  about  equal  to  that  of  mild  steel,  but  shows  greater 
tensile  strength  than  stei-1  does.  It  is  malleable,  although  the 
effect  of  hammering  is  iclaiivelv  small,  so  that  the  operation 
must  be  rather  long  and  si^vei  c  to  beat  the  metal  into  a  sheet.  It 
can  be  rolled,  as  well  as  dr.iwii  into  very  fine  wire.  Its  tensile 
strength  as  a  \\  iri>  is  rcinarkalily  high,  and  amounts  to  95  kg.  per 
square  millimetre,  while  the  corresponding  figure  for  good  steel 
is  70kg.  to  80  kg.,  according  to  Kolilr.iusch. 

The  electrical  resistance  of  the  material  at  indoor  temperature 
is  o.  165  ohms  for  a  length  of  1  metre  and  a  section  of  i  .sq.  mm. 
(specific  conductivity  as  compared  with  mercury  6.06).  Tho 
temperature  coefficient  is  positive,  ,uid  has  a  value  of  0.30  be- 
tween o'C.  and  ioo°C.  .\t  ilic  icmpcrature  assumed  by  the  in- 
candescent filament  in  the  lamp  at  1.5  watts  per  candle-power, 
the  resistance  rises  to  0.830  ohms  for  a  length  of  i  metre  and  a 
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section  of  i  sq.  mm.  The  coefficient  of  linear  thermal  expan- 
sion between  o'C.  and  6o°C.  is  0.0000079.  according  to  ex- 
periments made  by  the  Imperial  Normal-Aichungs  Commission. 
Fusion  is  preceded  by  a  gradual  softening,  which  appears  to 
extend  over  a  range  of  temperature  of  several  hundred  degrees. 
The  specific  heat  is  0.0365,  so  that  the  atomic  heat  is  6.64, 
which  is  in  accord  with  the  law  established  by  Dulong  and  Petit. 
Part  II.— By  Dr.  O.  Feuerlein. 
The  results  of  the  work  carried  out  in  our  chemical  laboratory, 
as  described  by  Dr.  von  Bolton  in  the  first  part  of  this  paper. 


Fig.  4. — CoMPLKTH  Lamp. 


were,  of  course,  of  the  utmost  interest  to  our  incandescent  lamp 
manufacturing  department.  As  soon  as  Dr.  Bolton's  experi- 
ments showed  that  the  originally  brittle  tantalum  could  be  made 
ductile  enough  to  draw  into  wire  by  the  usual  methods,  and  that 
this  wire  could  be  bent  and  coiled  like  a  thin  steel  wire,  it  be- 
came possible  to  test  it  thoroughly  as  to  its  usefulness  for  incan- 
descent lamps.  The  first  trials  with  wires  of  about  0.3  mm. 
diameter  gave  most  promising  results.  They  confirmed  the  fact 
that  tantalum  has  a  very  high  melting  point,  and  that  it  is  but 
slightly  subject  to  disintegration  in  a  vacuum,  even  when  sub- 
jected to  a  heavy  current. 

The  first  tantalum  lamp  that  proved  moderately  satisfactory 
in  that  it  admitted  of  an  exact  measurement  of  the  electric  and 
photo-metric  conditions  and  stood  a  burning  test  for  some  time, 
was  completed  just  over  two  )ears  ago — viz.,  on  December  28, 
1902.  This  lamp  had  a  loop-shaped  filament  made  of  the  first 
tantalum  wire  ever  drawn.  The  diameter  of  the  wire  was 
0.28  mm., its  effective  lighting  length  54  mm.  and  its  electrical  re- 
sistance when  cold  0.29  ohms.  This  corresponds  to  a  specific 
resistance  (i  metre  length,  i  sq.  mm.  section)  of  0.331.  The 
photometric  measurements  made  at  efficiencies  of  2,  ij^  and  i 
watt  per  Hefner  candle-power  showed  potential  differences  of 
4.9,  4.95  and  5.9  volts,  currents  of  5,  5.49  and  6.2  amperes,  and 
illuminating  values  of  11,  18  and  37  Hefner  candle-power  respect- 
ively. On  being  burnt  at  i  watt  per  candle-power  the  lamp  had 
a  life  of  20  hours,  during  which  it  blackened  considerably. 

As  chemical  and  mechanical  manufacturing  processes  developed 
and  the  material  became  purer  and  the  wires  more  uniform, the  re- 
sults obtained  also  improved.  The  lamps  lasted  longer  and  blacken- 
ed less;  at  the  same  time  the  specific  resistance  decreased  until  it 
had  dropped  to  the  present  figure  of  0.165  for  the  pure  metal. 
It  is  clear  that  the  material  used  for  the  first  lamps  still  contained 
a  considerable  quantity  of  impurities,  probably  niobium  and 
carbides,  which  caused  the  great  disintegration  and  the  nearly 
double  specific  resistance.  During  these  first  trials  we  looked 
very  carefully  into  the  question  as  to  what  dimensions  the  fila- 
ment of  a  tantalum  lamp  ought  to  have  for  ordinary  voltages 
and  illuminating  values.  From  the  dimensions  of  the  filament 
used  in  the  first  lamp  we  calculated  that,  with  this  rather  im- 
pure material,  we  should  require  a  filament  about  520  mm.  long 
and  0.06  mm.  diameter  for  a  lamp  for  no  volts, 32  Hefner  candle- 
power  and  1.5  watts  per  candle-power.  These  unusual  figures 
increased  when  the  specific  resistance  of  the  material  had  di- 


minished to  the  present  value  of  0.165,  at  which  for  a  32  Hefner 
candle-power  lamp,  a  filament  of  about  700mm.  in  length  by 
0.55  mm.  in  diameter  was  required;  for  a  25  Hefner  candle- 
power  Jamp,  a  filament  of  about  700  mm.  in  length  by  0.55  mm. 
in  diameter  was  required.  Thus,  in  order  to  construct  a  practi- 
cal and  useful  lamp  for  standard  voltages  and  illuminating  values, 
we  had  to  solve  the  problem  of  drawing  the  tantalum  wire  in  suffi- 
cient length  down  to  a  diameter  of  0.05  mm.  to  0.06  mm. ;  this  we 
succeeded  in  doing  after  long  and  laborious  trials. 

In  July,  1903,  we  possessed  the  first  tantalum  lamp  with  a  fila- 
ment of  about  0.05  mm.  diameter.  It  had  a  loop-shaped  filament 
54  mm.  long  and  it  took  0.58  amperes  at  9  volts  and  gave  3.5 
Hefner  candle-power  at  1.5  watts  per  candle-power.  On  the 
basis  of  these  figures  a  lamp  having  the  same  quality  and  diame- 
ter of  wire  and  working  at  the  same  efficiency  on  a  no-volt 
circuit  would  have  a  filament  650  mm.  long  and  would  give  43 
Hefner  candle-power.  The  experiments  thus  far  have  proved 
that  the  task  of  producing  lamps  for  no  volts  and  a  maximum 
of  25-32  Hefner  candle-power  was  not  an  easy  one  in  several 
respects.  We  had  to  solve  the  problem  of  suitably  and  reliably 
fixing  a  filament  rather  more  than  2  ft.  long  within  a  glass  globe 
which  should  not  exceed  to  any  great  extent  the  dimensions  of 
the  usual  incandescent  lamps.  The  first  and  most  obvious 
attempt  was  made,  of  course,  by  adhering  to  the  loop  shape 
and  accommodating  the  required  length  of  wire  by  connecting 
several  such  bows  in  series  within  the  lamp.  However,  lamps 
made  according  to  this  plan  with  two  to  four  tantalum  loops  gs  ve 
results  which  were  anything  but  satisfactory. 

It  appeared  that,  like  all  other  metallic  filaments  which  have 
hitherto  been  used  for  incandescent  lamps,  tantalum  wire  sof- 
tens sensibly  at  the  temperature  attained  when  worked  at  1.5 
watts  per  candle-power.  To  use  loop-shaped  or  spiral  filaments 
similar  to  the  carbon  filaments  of  the  common  incandescent 
lamps,  was,  therefore,  out  of  the  question.  There  was  no  diffi- 
culty in  suspending  the  loops,  but  in  that  case  the  lamps  would 
have  to  be  used  exclusively  in  a  vertical  position,  a  limitation 
which  we  wished  to  avoid  in  all  circumstances.  Besides,  such  a 
construction  would  necessitate  staying  the  loops  firmly  to  prevent 
them  from  becoming  entangled  with  each  other  during  trans- 
port of  the  lamps.  Nor  did  lamps  made  with  loops  of  corrugated 
wire  (Fig.  i),  or  of  plain  or  corrugated  metal  ribbon,  give  satis- 
faction; for  although  the  loops  were  certainly  shortened  in  this 
way,  there  were  other  drawbacks  which  caused  us  to  abandon 
the  construction.     It  soon  became  apparent  that  the  one  road  to 


success  lay  in  the  direction  of  dividing  the  filament  into  a  num- 
ber of  short  straight  lengths  supported  at  their  ends  by  insulated 
holders.  In  this  manner  we  succeeded  at  last,  in  September, 
1903,  in  producing  the  first  really  serviceable  lamps  for  about  no 
volts.  This  lamp  is  illustrated  in  Fig.  2,  and  it  will  be  seen 
that  it  contains  two  glass  discs  cast  to  a  central  wire  holder  ; 
each  disc  carries  laterally  12  arms  having  small  hooks  at  their 
ends  and  insulated  from  each  other.  Through  these  24  hooks 
the  thin  tantalum  wire  is  drawn  up  and  down  between  the  two 
discs.  This  is  believed  to  be  the  first  metallic  incandescent  lamp 
for  nearly  no  volts  which,  like  the  common  carbon  glow  lamp, 
can  burn  in  any  position  whatsoever.  This  lamp  supplied  about 
30  Hefner  candle-power  on  a  94-volt  circuit  at  i  "5  watts  per 
candle  power.  It  lasted  for  260  hours  and  lost  during  that  time 
9'5  per  cent,  of  its  illuminating  power. 

After  this  first  practical  success  we  redoubled  our  efforts  to 
improve  the  lamp  further.    As  far  back  as  about  the  middle  of 
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October,  11503,  wo  succeeded  in  iiiaKins;  ilu-  lu  st  .'(hvx  oh  tanlaliim 
lamp,  which  was  of  a  design  siinilai-  ti>  tlu-  lamp  jusl  ilfsciibod, 
but  with  iS  amis  on  each  disc  and  with  a  j;rcator  distance  be- 
tween the  two  discs.  I  may  add  at  once  that  it  is  of  interest 
only  as  a  curiosity,  for  it  has  served  no  practical  purpose.  The 
length  of  its  tilament  was  1,350,  nun.  ami  tlu-  ilUnninatiiit;-  value 
about  60  Hefner  candle-power,  in  the  covu  sc  ol  lurllu  i  develop- 
ment the  form  of  the  frame  of  wire  tilament  I'oi-  the  1  io-\  oll  l.inip 
went  through  difterent  stages,  the  principle  of  subdix  isiiMi  heiiu;- 
always  followed.  -Among  other  constructions  we  tricil  some  in 
which,  instead  of  one  long  filament,  a  number  of  short  pioci  s  ol 
wire  were  fixed  on  a  supporting  frame  ;  these  pieces,  cotuu-i.  ii  d 


1  series,  nuide  up  the  total  length 
lamp  thus  constiiicted,  the  win 


qun- 


Fig.  3  rc 
ig  fixed  oblique 


16 


Mii,  Showing 


straight  pieces  between  two  insulated  supporting  stars.  Such 
lamps  offer  the  advantage  that  short  pieces  of  filament  can  be 
used  in  the  manufacture.  But  they  are  only  reliable  if  the  wire 
used  in  the  same  lamp  are  absolutely  uniform  in  diameter  and 
quality.  In  the  end  we  arrived  at  the  shape  represented  in  Fig. 
4,  which  is  for  110  volts,  23  c  p.  and  i '5  watts  per  Hefner  candle- 
power.  In  this  form,  differing  from  most  of  the  previous  con- 
structions, the  central  support  consists  of  a  short  glass  rod  carry- 
ing two  discs,  into  which  the  arms,  bent  upward  and  downward 
in  the  shape  of  an  umbrella,  are  cast.  The  upper  star  has  11,  the 
lower  12  arms,  each  upper  arm  being  in  a  vertical  plane  mid- 
way between  the  vertical  planes  in  which  two  adjacent  lower 
arms  lie.  Between  these  11  and  12  arms,  which  are  bent  into 
hooks  at  their  ends,  the  entire  length  of  the  filament  is  drawn  in 
a  zig-zag  fashion.  Its  extremities,  held  by  two  of  the  lower 
arms,  are  connected  with  the  foot  of  the  lamp  by  means  of 
platinun  strips. 

The  standard  type  for  110  volts  25  Hefner  candle-power  and 
1.5  watts  per  candle-power  has  a  filament  650  mm.  long  and 
0.05  mm.  in  diameter.  The  weight  of  this  filament  is  0.022 
grammes,  so  that  about  45,000  lamps  contain  together  i  kg.  of 
tantalum.  The  shape  of  the  glass  globe  is  adapted  to  the  frame 
described  above.  Care  has  been  taken  to  make  it  of  a  size  not 
exceeding  the  usual  maximum  dimensions  of  common  incan- 
descent lamps  of  the  same  candle  power  (25  Hefner  candle- 
power  110  volts).  This  shape  offers  a  number  of  noticeable 
advantages.  In  the  first  instance  it  is  very  stable  and  will 
stand  strong  shocks  without  damage  to  the  lamp.  A  consider- 
able number  of  such  lamps  sent  across  the  sea  to  test  their  ability 
to  withstand  the  hardships  of  transport  came  back  unhurt, 
although  they  had  been  packed  just  like  common  glow-lamps, 
and  no  special  care  in  any  respect  had  been  taken  in  their 
handling.  The  lamp  burns,  of  course,  iii  any  position,  and  can 
therefore  be  held  in  any  kind  of  fitting.  The  light  is  rather 
white  and  agreeable,  and  its  effect  is  particularly  uniform  if  the 
lamp  is  provided  with  a  ground-glass  globe. 

We  shall  now  proceed  to  describe  the  electric  and  photometric 
properties  of  the  lamp  and  its  behaviour  in  actual  use.  Numerous 
trials  for  lengthy  periods  of  time  at  i  to  3  watts  per  candle-power 
have  proved  the  vast  superiority  of  the  tantalum  lamp  over  the 
carbon  filament  lamp  under  equal  electric  and  photometric  con- 
ditions. Expressing  this  fact  in  figures,  we  can  state  that  the 
tantalum  lamp  consumes  about  50  per  cent,  less  current  at  the 
same  voltage,  with  the  same  intensity  of  light  and  the  same 
useful  life  ;  or  that,  at  the  same  economy,  its  life  is  several  times 
that  of  the  carbon  type.    Moreover,  at  an  initial  efficiency  of  1.5 


volts  per  Hefner  candle-power  the  tantalum  lamp  has  an  average 
life  quite  sulVicient  for  all  practical  requirements,  so  that  this 
rating  has  been  standardized  for  the  iio-volt  lamp.  Trials  have 
also  proved  that  the  lamps  have  a  life  of  several  hundred  hours 
at  I  watt  per  Hefner  candle-power,  but  in  that  case  they  were 
very  sensitive  to  variations  of  pressure,  and  often  showed  an 
early  decrease  of  illuminating  power.  The  useful  life  of  the  tan- 
talum lamp — i.e.,  the  time  within  which  it  loses  20  per  cent,  of  its 
initial  illuminating  power — averages  between  400  and  600  hours 
al  I  -5  watts  per  Hefner  candle-power.  Some  specimens  have 
pioved  to  have  a  useful  life  of  as  much  as  1,200  hours.  The 
absolute  life,  in  general,  amounts  to  800-1,000  hours  under  normal 
working  conditions.  Further  we  have  to  remark  that  the  tanta- 
lum lamp  blackens  but  little  unless  it  has  been  strongl)'  over- 
heated during  work  in  consequence  of  partial  short-circuitmg  of 
the  filament. 

It  is  very  interesting  to  observe  the  behaviour  of  the  tantalum 
lamp,  during  the  whole  course  of  its  life.  The  first  fact  worthy  of 
note  is  that,  like  some  carbon  lamps,  the  illuminating  value  in- 
creases at  the  beginning,  generally  after  a  few  hours,  by  15  to  20 
per  cent.  In  the  same  way  the  consumption  of  current  rises  by 
about  3  to  6  percent.,  while  the  consumption  of  energy  drops  to 
I  "3  to  I  '4  watts  per  candle-power.  After  that,  the  illuminating 
value  gradually  decreases,  while  a  corresponding  increase  of 
the  consumption  of  energy  occurs.  The  average  behaviour  of  the 
25  c.p.  lamp  at  no  volts  with  reference  to  its  various  periods  of 
life  is  shown  in  the  following  table : — 


300 
500 
t,ooo 


Intensity  of  light 
in  Hefner  c.p. 

25-27 
28-31 

25-27 
22-24 
20-22 
18-20 


Consumption  of 
current  in  amperes. 

0-36-0 -38 

0-37-0 -39 
0-36-0 -38 
0-36-0-38 
0-36-0-38 
0-35-0.37 


ts  per  Hefner 
c.p. 

I '5-1  7 

I -3-1 -5 
I -5-1 -6 

1-  6-I-7 
I  -9-2  -o 

2-  1-2-2 


The  initial  increase  of  illuminating  value  and  of  current  con- 
sumed is  doubtless  caused  by  a  change  in  the  structure  of  the 
tantalum  wire,  this  change  being  accompanied  by  a  reduction  of 
resistance  and,  consequently,  of  the  phenomena  resulting  there- 
from. We  may  say  at  once  that  after  a  certain  amount  of  use 
the  filament  presents  a  radical  change  in  appearance  when 
viewed  with  the  naked  eye.  While  the  fresh  filament  has  a  per- 
fectly smooth  and  cylindrical  surface,  it  acquires  a  peculiarly 
glistening  aspect  as  it  grows  old,  so  that  a  lamp  having  ser\-ed 
for  some  time  can  be  readily  distinguished  from  a  new  lamp. 
When  looked  at  under  the  microscope,  the  filament  that  has 


burned  for  a  length  of  time  shows  a  clear  tendency  towards  con- 
traction and  formation  of  drops  or  beads.  Fig.  5  is  an  illustra- 
tion of  a  piece  of  filament  in  its  fresh  state  and  of  the  same  piece 
after  1,000  hours  of  service,  the  specimen  in  each  case  being 
magnified  100  times.  This  gradual  shortening  of  the  filament 
can  also  be  observed  in  the  lamps  themselves,  and  offers  a  fur- 
ther indication  of  the  age  of  a  lamp. 

Fig.  6  represents  the  filament  frame  of  a  new  lamp.  It  will  be 
noticed  that  the  tantalum  wire  is  led  up  and  down  and  hangs 
loose  on  the  supporting  frame  in  easy  wide  arches,  without 
sharp  bends.  But  after  being  used  for  some  time  the  aspect  of 
the  lainp  is  quite  different.  As  shown  in  Fig.  7,  the  wire  has 
contracted,  the  wide  arches  have  disappeared  and  sharp-pointed 
angles  have  taken  their  place. 

The  behaviour  of  these  lamps  is  most  peculiar  when  the  fila- 
ment has  burnt  through.    While  with  all  other  incandescent 
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lamps  the  burning  through  of  the  filament  is  tantamount  to  the 
economical  death  of  the  lamp,  it  may  happen  with  tantalum 
lamps  that  they  burn  through  several  times  without  being  ren- 
dered useless  ;  on  the  contrary,  each  burning  through  is  followed 
by  an  increase,  often  considerable,  of  the  illuminating  power. 
This  peculiar  result  is  due  to  the  fact  that  in  many  cases  a  brok- 
en wire  comes  in  contact  with  its  neighbour,  so  that  the  circuit 
is  again  established.  A  part  of  the  filament  is  thus  cut  out  of 
the  circuit,  and  the  lamp  consequently  burns  more  intensely,  and 
sometimes  even  too  intensely,  in  which  case,  of  course,  only  a 
short  span  of  life  is  left  to  it.  Yet  we  have  had  more  than  one 
lamp  under  observation,  the  filament  of  which  broke  for  a  first 
time  after  a  short  period  of  service  and  then  broke  repeatedly, 
but  notwithstanding  this  the  lamp  lived  more  than  1,000  hours. 
We  have  often  succeeded  in  rendering  a  lamp  with  a  broken  fila- 
ment serviceable  again  by  tapping  it  to  bring  the  broken  piece 
into  contact  with  its  neighbour.  Fig.  8  represents  the  frame  of 
a  lamp  in  which  the  filament  was  burnt  through  in  three  places, 
and  yet  continued  to  do  service.  For  the  sake  of  clearness,  the 
back  spans  of  the  filament  have  been  omitted  in  the  drawing, 
while  the  front  spans  which  were  carrying  the  current  are  drawn 
in  specially  heavy  lines. 

It  must  further  be  mentioned  that  after  serving  for  some  time, 
say  200  to  300  hours,  the  tantalum  filament  loses  a  great  deal  of 
its  mechanical  resistance;  while, as  has  been  stated  by  Dr.  V.  Bol- 
ton, tantalum  wire, when  new,  has  a  greater  tensile  strength  than 
steel  ;  it  becomes  brittle,  and  will  break  easily  in  the  course  of 
its  life  as  a  filament.  It  is  therefore  advisable  when  lamps  have 
served  for  some  time  not  to  remove  them  from  their  old  fittings 
and  put  them  into  new  ones,  as  that  might  easily  cause  the  fila- 
ment to  break.  New  lamps  are  not  very  sensitive  to  strong 
shocks,  even  while  burning,  but  when  this  alteration  in  the 
filament  has  occurred  it  is  well  to  preserve  them  from  shocks. 

The  behaviour  of  the  tantalum  lamp  under  a  very  great  increase 
of  voltage  is  of  special  interest  to  the  incandescent  lamp  maker. 
As  was  to  be  expected,  the  trials  made  in  this  respect  have  also 
shown  the  superiority  of  this  lamp  over  the  carbon  lamp.  It  has 
been  ascertained  that  tantalum  lamps  for  no  volts,  25  Hefner 
candle-power  and  1*5  watts  per  candle-power  only  burn  through 
at  260  to  300  volts  if  the  pressure  is  increased  slowly  and  grad- 
ually, while  with  carbon  lamps  designed  to  work  under  the  same 
conditions  nothing  like  that  figure  can  be  obtained.  The 
superiority  of  the  tantalum  lamp  over  the  carbon  lamp  with  re- 
gard to  blackening  of  the  glass  globe  can  also  be  proved  in  a  few 
hours  by  means  of  comparative  burning  tests  at  about  30  per 
cent,  overload. 

Another  advantage  of  the  tantalum  lamp  over  the  carbon 
lamp  is  that  the  resistance  of  tantalum,  like  that  of  all  other 
metals,  strongly  increases  with  the  rise  of  temperature,  while 
carbon  is  known  to  diminish  in  resistance  when  it  is  hot.  In  Fig. 
9  the  variation  of  the  resistance  of  tantalum  and  of  carbon  as  a 
function  of  the  voltage  is  graphically  represented,  the  pressure 
being  assumed  as  100  volts  and  the  resistance  at  100  arbitrary 
units  when  the  efficiency  is  i  "5  watts  per  Hefner  candle-power, 
so  that  for  each  per  cent,  of  variation  of  voltage  the  respective 
percentage  of  variation  of  resistance  is  shown.  It  will  be  seen  in 
the  first  instance  that  the  resistance  of  the  tantalum  increases  to 
more  than  five  times  its  original  value  from  the  cold  state  to  i  '5 
watts  per  Hefner  candle-power,  while  the  resistance  of  the  car- 
bon decreases  to  about  one-half  of  its  initial  value.  It  will  further 
be  noticed  that  even  afterwards  the  resistance  of  tantalum  goes 
on  rising,  while  the  resistance  of  carbon  keeps  dropping.  There- 
fore the  increase  or  decrease  of  pressure  causes  the  strength  of 
current,  and  with  it  the  illumina(iii),'-  \aluo,  to  rise  or  fall  at  a 
quicker  rate  in  the  carbon  lamp  tli.in  in  I  ho  tantalum  lamp,  and, 
consequently,  the  latter  is  loss  seiisilivo  lo  \  .u  lations  of  pressure 
than  the  former. 

Having  thus  related  the  whole  history  of  the  development  of 
the  tantalum  lamp,  and  fully  entered  into  a  critical  comparison 
between  it  and  the  carbon  filament  lamp,  we  need  scarcely  add 
that  we  do  not  intend,  of  course,  to  be  satisfied  with  what  we 
have  already  obtained.  For  the  time  being,  however,  and  until 
a  larger  building  has  been  erected  for  the  production  of  tantalum, 
our  firm  has  resolved  to  keep  to  the  type  for  which  tUcvc  is  an 
immediate  practical  demand.  That  is  the  lamp  tor  hmi  lo  120 
volts,  which  supplies  25  Hefner  candle-power  at  i  10  volts,  or 
will  have  a  higher  or  lower  illuminating  value  if  worked  at 
correspondingly  higher  or  lower  voltages.  In  conclusion  I  would 
recapitulate  the  properties  which  we  claim  as  peculiar  charac- 
teristics of  our  invention  as  follows  : — 


1.  The  tantalum  lamp  has  a  filament  made  of  a  metallic  con- 
ductor and  burns  at  once  on  being  connected  without  any 
previous  heating. 

2.  The  light-giving  wire  is  prepared  by  melting  in  a  vacuum 
and  drawing  ;  it  is  tough  even  in  the  cold  state,  and  can  therefore 
be  coiled  and  fixed  in  the  lamp  when  cold. 

3.  A  relatively  great  length  of  wire  can  be  placed  in  a  simple 
manner  within  a  bulb  of  ordinary  dimensions. 

4.  Tantalum  ore  exists  in  considerable  quantities  and  can  be 
easily  procured. 

5.  Similar  principles  of  treatment  can  be  adhibited  to  other 
metals  of  a  very  high  melting  point. 


TRADE  NOTES. 

The  Montreal  Light,  Heat  and  Power  Company  have  just 
given  a  contract  to  the  Sunbeam  Lamp  Company,  of  Toronto, 
for  their  supply  of  lamps  for  the  next  three  years. 

The  Babcock  &  Wilcox  Company,  of  Montreal,  have  secured 
}he  contract  to  supply  two  h.  p.  water  tube  boilers  for  the  water- 
works pumping  station  at  Winnipeg,  Man.  Their  tender  was 
$i4.7'5o- 

The  Rosebank  Lumber  Company  have  ordered  two  100  horse 
power  return  tubular  boilers  to  be  fitted  with  Dutch  ovens  for 
their  saXv  mill  at  Douglastown,  N.B.,  from  the  Robb  Engineering 
Company,  of  Amherst,  N.  S. 

The  Borden  &  Selleck  Co.,  48  East  Lake  Street,  Chicago, 
make  a  specialty  of  manufacturing  and  installing  conveying  and 
elevating  machinery  for  all  purposfes.  Those  of  our  readers  who 
may  be  interested  are  referred  to  their  announcement  in  this 
paper  and  are  invited  to  open  correspondence  with  them. 

The  Manitoba  Iron  Works,  Limited,  of  Winnipeg,  have  under 
construction  in  their  boiler  shop  a  tubular  boiler  7  feet  in  diame- 
ter, 18  feet  long,  shell  9-i6ths  of  an  inch,  with  head  ^  of  an  inch, 
eight  rows  of  rivets  and  io6  4  inch  tubes.  The  boiler  is  guaran- 
teed for  a  working  pressure  of  140  pounds  and  will  be  installed 
in  the  new  sash  and  door  factory  of  the  Rat  Portage  Lumber 
Company. 

We  understand  that  the  Syracuse  Smelting  Works, of  Montreal, 
are  receiving  some  very  large  orders  for  their"  Manganese" 
anti-friction  metal.  This  metal  is  adapted  for  all  classes  of 
electrical  machinery,  and  although  it  has  not  been  on  the  mar- 
ket very  long,  it  is  having  a  large  sale.  The  company  are  send- 
ing on  application  miniature  bars  of  this  metal,  which  can  be 
used  as  a  paper  weight. 

Mr.  John  S.  MacLean,  B.  A.,  who  for  thirteen  years  has  been 
a  member  of  the  editorial  staff  of  the  Toronto  Globe,  was  recent- 
ly appointed  manager  of  the  publicity  department  of  AUis-Chal- 
mers-Bullock,  Limited,  Montreal.  Mr.  MacLean  is  well  qualified 
to  discharge  his  new  duties  and  his  wide  knowledge  of  news- 
paper work  should  make  him  a  valuable  addition  to  the  large 
staff  of  Allis-Chalmers-BuUock. 

The  Syracuse  Smelting  Works,  of  Montreal,  are  sole  agents 
for  the  Montreal  Copper[Company,  who  are  always  in  the  market 
for  old  copper  wire,  which  they  use  for  eliminating  sulphur  from 
copper  ores.  The  Montreal  Copper  Company  is  the  only  con- 
cern in  Canada  that  is  producing  refined  ingot  copper  and  they 
have  lately  received  some  very  large  orders  for  export,including 
one  for  200,000  pounds  of  refined  ingot  copper  for  shipment  to 
Germany. 

Mr.  G.  C.  Mooring,  who  has  been  with  the  Methodist  Book  & 
Piihlisliin!;;  House  for  the  past  sisteen  years  as  engineer  and 
ni.ii  liinisi  ,is  leaving  their  services, having  bought  out  the  machin- 
i  i\  |il.nii  ind  stock  in  trade,  and  also  the  boiler  compound 
Imisiii,  ss  ol  the  late  Wm.  Sutton.  Mr.  Mooring  will  conduct  a 
nuHlc  r  11  jnachine  shop,  making  a  specialty  of  printing  and  book- 
bindingmachinery,  atj  82  Adelaide  St.  West.  Ho  has  our  best 
wishes  for  success. 

There  has  been  considerable  renewal  of  activity  in  mining 
operations  in  central  Ontario  recently  and  many  of  the  com- 
panies have  made  large  increases  in  their  plants.  The  Kingston 
I'l-lspar  Mining  Company  at  Bedford  purchased  from  Allis- 
Cliahners-Bullock,  Limited,  Montreal,  a  hoisting  plant,  including 
a  30  double  cylinder  Lidgerwood  engine;  James  Richardson 
&  Sons,  zinc  miners,  Mountain  Grove,  purchased  an  IngersoU- 
Sergeant  air  compressing  plant,  and  the  Madoc  Mining  Com- 
pany at  Tweed  purchased  a  complete  mining  plant,  consisting  of 
a  horizontal  return  tubular  boiler,  Ingersoll  Sergeant  air  com- 
pressor, Lidgerwood  hoisting  engine,  etc.,  from  Allis-Chalmers- 
Bullock,  Limited,  Montreal. 
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ELECTRICAL  WORK  IN  WINNIPEG. 
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I  nio,.  l!.,nk  InnUi.m.  WiXMPm;.  Mard,  dlh, 

The  various  branches  of  electrical  industry  in 
Winnipeir  have  durinjj  the  past  year  been  kept  busy 
endeavoring  to  keep  pace  with  the  marvelous  j^rowth 
of  the  city,  and  it  is  only  owing-  to  the  energ^v  of  the 
men  in  chart^e,  backed  by  the  financial  interests  behind 
them,  that  the  various  services  have  been  extended  to 
meet  the  ileniaui.ls  nKulo  upon  them. 

The  W'innipei;  Klcctric  Railway  Company  has,  of 
course,  felt  the  pressure  the  most — constant  additions 
have  been  made  to  their  plant  and  rolling  stock  as  well 
as  to  the  gas  works  operated  by  them.  Recently  the 
company  have  greatly  increased  in  all  departments,  and 
they  are  now  figuring  on  more  extensions  for  the  com- 
ing summer.  The  company  have  lately  been  amal- 
gamated with  the  Winnipeg  General  Power  Company, 
who  have  for  the  past  two  years  been  developing  an 
extensive  water  power  on  the  Winnipeg  River  some  65 
miles  distant  from  the  city,  and  which  is  nearing  com- 
pletion. It  is  fully  expected  that  this  current  will  reach 
the  city  early  during  the  coming  fall.  The  company  at 
present  operate  a  single  phase  system  for  lighting, 
primaries  60  cycle,  2080  volts,  and  secondary  wiring  1 10 
and  220  volts.  Commercial  power  circuits  are  all  500 
volt  D.C.  The  company's  management  have  not  so  far 
encouraged  the  use  of  alternating  motors,  but  appar- 
ently this  policy  may  be  changed  in  the  near  future,  as 
some  three  phase  apparatus  has  lately  been  installed. 
Mr.  W'ilford  Phillips  is  general  superintendent  of  the 
company's  entire  plant. 

The  Bell  Telephone  Company  are  just  about  com- 
pleting a  large  addition  to  their  building  which  will 
double  their  capacity.  The  company  have  a  very  com- 
plete central  energy  system  and  furnish  an  excellent 
service  to  about  3500  subscribers.  They  are  making 
extensive  additions  to  their  underground  system  and 
are  also  erecting  a  large  amount  of  aerial  cable. 
The  long  distance  system  is  also  being  pushed  through- 
out the  province  and  is  proving  very  popular. 

The  Canadian  Pacific  Railway  Company's  telegraph 
department  have  also  had  a  busy  year.  They  have  made 
large  wire  extensions  throughout  the  West  and  have 
done  some  underground  work  in  the  city  in  connection 
with  the  company's  new  hotel  and  depot. 

The  G.  N.  W.  Telegraph  Company  have  been  extend- 
ing their  service  to  the  south,  especially  in  their  leased 
line  system  to  St  Paul,  Minneapolis  and  Chicago. 

The  city  electrical  department  report  having  had  a 
busy  year.  The  municipal  lighting  system  has  been  ex- 
tended considerably  by  the  addition  of  over  one 
hundred  street  arc  lamps.  The  plant  is  operating  362 
street  arcs,  196  of  which  are  D.  C.  series  open  9.6  amp. 
and  166  series  enclosed  alternating  7.5  amp.  Constant 
current  transformers  of  the  "tub"  type  are  used  on  the 
alternating  circuits,  four  50  light  transformers  being  in 
use.  The  generators  consist  of  three  Western  Electric 
Company  100  light  D.C  arc  machines;  one  350  k.w. 
three  phase  alternating  Canadian  General  R.F.  gener- 
ator, and  one  60  k.w.  S.K.C.  two  phase  generator. 
Primary  current  is  distributed  for  the  lighting  of  about 
2,000  incandescent  lamps  in  the  various  civic  buildings 
at  a  pressure  of  2,200  volts.  The  city  is  also  installing 
a  400  h.p.  induction  motor  at  their  water  works  build- 
ing for  driving  a  centrifugal  pump.    The  city  has  lately 


installed  a  number  of  series  incandescent  street  lamps 
of  50  c.p.  These  are  used  on  streets  having  long 
blocks  without  street  intersections.  They  are  con- 
nected in  series  with  the  arcs  on  the  alternating 
circuits  and  have  proven  very  satisfactory. 

The  fire  alarm  system  now  operates  116  street  alarm 
boxes  and  a  number  ol  "auxiliary"  boxes  of  the  Game- 
well  type,  which  is  the  only  auxiliary  box  that  is 
approved  for  connecting  to  city  circuits.  The  Ogilvie 
mills,  the  C.P. R.  shops  and  buildings,  and  the  general 
hospital  are  now  equipped  throughout  with  this  valuable 
service.  The  city  looks  after  the  operation  of  these 
boxes,  makes  regular  tests  and  reports  and  incidentally 
derives  a  revenue  from  the  same.  E.M.  gongs  are 
installed  in  eleven  fire  stations  and  other  buildings  and 
there  are  three  circuits  of  "tapper  gongs"  in  residences 
of  members  of  the  fire  department.  The  system  is 
operated  almost  entirely  "manually,"  as  there  are 
operators  on  duty  at  all  times.  A  branch  exchange 
telephone  service  with  trunk  lines  to  central  is  installed 
in  the  fire  alarm  office  so  that  intercommunication 
between  the  various  stations  can  be  had  without  going 
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through  central  and  all  the  stations  can  be  simultan- 
eously called  in  event  of  a  telephone  alarm  coming  in. 
Storage  batteries  are  used  for  current  supply  to  the 
various  lines  ;  the  latest  type  of  chloride  accumulator 
type  "  P.T. "  being  installed.  There  are  five  box  cir- 
cuits and  four  main  gong  circuits,  the  latter  being 
normally  all  connected  in  series  at  the  fire  alarm  oflSce, 
but  are  so  arranged  that  any  loop  can  be  instantly  cut 
out  in  event  of  trouble. 

The  electrical  department  had  an  active  j^ear  in 
the  inspection  of  interior  wiring.  Two  men  are  now 
constantly  engaged  on  this  work.  No  current  can  be 
used  on  any  installation  without  a  permit  of  the  depart- 
ment. Last  year  1905  permits  for  installation  of  wiring 
were  issued  covering  28,316  incandescent  lamps,  also 
motors  aggregating  1808  h.p.  and  a  number  of  genera- 
tors for  private  plants,  in  addition  to  85  interior  arc 
lamps. 

The  electrical  contractors  of  the  city  report  having 
had  a  satisfactory  year,  but  owing  to  keen  competition 
prices  have  been  cut  down  to  a  ridiculously  low  figure. 
Several  efforts  have  been  made  to  form  a  contractors' 
association,  but  so  far  unsuccessfully. 
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MR.    F.    A.  CAMBRIDGE. 

Mr.  F.  A.  Cambridge,  City  Electrician  of  Winnipeg, 
has  been  a  resident  of  the  city  since  July,  1883,  and 
has  been  engaged  in  electrical  work  for  the  past  four- 
teen years,  having  been  identified  with  the  North-West 
Electric  Company  of  that  city  since  its  inception  in 
1890.  Mr.  Cambridge  resigned  his  position  in  that 
company  in  1898  to  accept  the  position  of  city  electri- 
cian, an  office  just  then  created  by  the  City  Council,  his 
duties  at  that  time  being  the  supervision  of  wiring, 
both  exterior  and  interior,  and  inspection  of  street 
lighting.  In  July,  1899,  he  was  placed  in  charge  of 
outside  construction  ot  the  city's  municipal  lighting 
system  then  being  initiated.  In  1902  he  was  instructed 
by  the  Council  to  install  a  new  fire  alarm  system  for 
the  city — the  city  at  that  time  only  owning  the  boxes 
and  the  wiring  being  the  property  of  the  Bell  Telephone 
Company,  who  were  operating  the  system  for  the  city. 
On  the  completion  of  the  system  he  was  placed  in 
charge  of  its  operation.  In  the  fall  of  1902  he  was 
placed  in  charge  of  the  operation  of  the  city's  municipal 
lighting  plant,  succeeding  Mr.  James  Stuart,  late 
Water  and  Light  Commissioner.  He  is  a  past  vice- 
president  of  the  International  Association  of  Municipal 
Electricians. 


TORONTO  BRANCH  A.  I.  E.  E. 

The  Toronto  Branch  of  the  American  Institute  of 
Electrical  Engineers  held  two  very  interesting  meet- 
ings during  the  past  month.  The  sixteenth  meeting 
was  held  at  the  School  of  Practical  Science  on  Febru- 
ary 24th,  when  Professor  Rosebrugh  introduced  for 
discussion  Mr.  B.  G.  Lamme's  paper  on  "Synchronous 
Motors  for  the  Regulation  of  Power  Factor  and  Line 
Pressure,"  which  created  a  lively  discussion. 

On  Thursday  evening,  March  9th,  a  joint  meeting 
of  the  A.  I.E.E.  and  the  Engineers'  Club  was  held  at  the 
club  rooms  of  the  latter,  96  King  Street  West.  Mr. 
H.  A.  Moore,  E.E.,  reviewed  Mr.  Mershon's  paper  on 
"The  Maximum  Distance  to  which  Power  can  be 
Economically  Transmitted."  Before  dealing  directly 
with  the  paper  he  referred  briefly  to  the  progress  of  elec- 
tric power  transmission.  With  the  advent  of  the  in- 
duction motor  the  demand  for  transmitted  power  was 
increased  enormously,  and  to-day  long  distance  power 
transmission  systems  were  being  considered  to  supply 
whole  districts.  He  believed  the  success  of  very  long 
distance  electric  power  transmission  was  closely 
associated  with  the  question  of  whether  the  trunk  rail- 
ways in  future  will  use  electricity  or  steam  as  their 
motive  power. 

Mr.  Mershon  concludes  that  the  distance  whicli  elec- 
tric power  can  be  economically  transmitted  depends 
upon  economic  conditions  latlicr  than  engineering  diffi- 
culties. Mr.  Moore  pointed  out  that  in  voltages,  say 
above  100,000,  many  obstacles  were  encountered  in 
securing  proper  insulation,  reduction  of  leakage  losses, 
etc.,  and  the  limit  of  distance  was  soon  approached. 
It  was  generally  admitted  that  for  long  distances  large 
blocks  of  power  must  be  transmitted  at  high  voltages, 
and  that  the  cost  of  developing  power  decided  in  large 
measure  the  distance  which  it  could  be  economically 
transmitted.  He  knew  of  one  power  which  had  been 
developed  for  $50  per  h.p. ,  while  many  others  had  cost 
from  $150  to  $200  per  h.p.  Naturally  the  cheaper 
development  would   permit  of  the  power  being  profit- 
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ably  transmitted  the  greater  distance.  The  public, 
however,  did  not  appreciate  the  great  cost  of  deliver- 
ing power  after  it  had  left  the  power  house.  Mr. 
Mershon,  in  his  calculations,  had  assumed  exception- 
ally favorable  conditions,  the  cost  of  power  at  the 
power  house  being  fixed  at  the  very  low  figure  of 
$10.90  per  kilowatt  per  annum. 

An  interesting  analysis  of  the  curve  sheets  was 
m.ade  by  Mr.  Moore  to  emphasize  the  limitations  under 
different  conditions.  Taking  the  first  cost  at  $10.90 
per  h.  p.,  and  selling  the  power  at  $34,  and  trans- 
mitting 25,000  kilowatts  at  a  pressure  of  70,000  volts 
for  a  distance  of  100  miles,  the  net  profit  on  invest- 
ment would  be  13  per  cent.  If  the  same  amount  of 
power  were  carried  200  miles,  the  economical  voltage 
would  be  raised  to  85,000  volts,  but  the  net  profit 
would  be  only  7  per  cent.  If  increased  still  further  to 
300  miles,  the  voltage  could  be  raised  to  88,000  and 
the  profit  would  be  reduced  to  3  per  cent.  In  the  last 
instance  the  line  loss  would  be  13  per  cent.  It  would 
appear,  therefore,  that  the  limit  of  distance  for  a  trans- 
mission of  25,000  kilowatts  is  100  miles. 

Taking  an  output  of  50,000  k.  w.  and  transmitting 
100  miles  at  90,000  volts,  a  profit  of  20  per  cent,  is 
shown.  For  200  miles  the  voltage  could  be  increased 
to  100,000,  and  the  profit  would  be  13  per  cent.,  while 
for  300  miles,  at  a  pressure  of  105,000  volts,  the  profit 
was  reduced  to  9  per  cent.  Thus,  according  to  Mr. 
Mershon's  calculations,  the  limit  for  50,000  k.  w.  was 
200  miles. 

Mr.  Moore  said  that  the  above  estimates,  although 
based  on  more  favorable  conditions  than  would  be 
likely  to  be  experienced  in  practice,  were  nevertheless 
of  great  interest  in  Southwestern  Ontario,  where  coal 
costs  $1.50  per  ton  more  than  in  the  Eastern  States. 
The  question  of  the  transmission  of  Niagara  power 
vitally  affected  the  development  of  this  section  of  the 
Dominion. 

In  the  discussion  which  followed  Mr.  Moore's  re- 
marks, the  advisability  of  constructing  storage  reser- 
voirs to  maintain  a  constant  flow  of  water  was  sug- 
gested, and  it  was  shown  that  this  had  been  done  in 
several  instances.  The  expediency  of  doing  so,  how- 
ever, depended  largely  upon  the  cost  of  providing  such 
reservoirs.  Mr.  Moore  said  that  he  believed  the  small 
water  powers  would  be  coupled  up  with  the  larger  de- 
velopments, and  would  be  used  as  auxiliaries  to  help 
out  during  periods  of  low  water  in  certain  districts. 

Replying  to  a  question,  it  was  stated  that  Mr. 
Mershon  had  concluded  that  the  limit  of  distance  of 
transmission  would,  for  some  time  at  least,  be  in  the 
neighborhood  of  550  miles. 

Reference  was  made  to  the  vast  number  of  water 
powers  to  be  found  throughout  almost  the  entire  Do- 
minion excepting  Manitoba  and  the  Territories  and  to 
the  great  possibilities  for  the  engineer  in  the  develop- 
ment of  these  powers. 

On  behalf  of  the  Engineers'  Club  and  the  Toronto 
Branch  of  the  A.  I.  E.  E.,  a  hearty  vote  of  thanks  was 
tendered  to  Mr.  Moore  for  his  presentation  of  the 
subject. 


Mr.  C.  H.  Rust,  City  Eng-inecr  of  Toronto,  Ont. ,  is  preparing- 
data  as  to  the  cost  of  installing-  a  civic  electric  light  plant,  as  the 
contract  with  the  Toronto  Electric  Light  Company  expires  with- 
in a  tew  months. 
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CENTRAL  EXCHANGE  OF  THE  BELL  TELE- 
PHONE COMPANY,  TORONTO. 

With  the  new  addition  w  liicli  has  rocLMitly  been  com- 
pleted, the  Central  I'lxLliaiij^e  of  the  Bell  Telephone 
Company  on  Temperance  street,  Toronto,  is,  in  point 
of  arrant^ement  and  equipment,  one  of  the  most  com- 
plete in  America.  The  enlargement  has  permitted  the 
company  to  rearrange  the  different  offices  and  depart- 
ments so  as  to  secure  the  best  possible  results,  which 
had  not  been  possible  for  some  time  previous  owing-  to 
the  rapid  growth  of  the  telephone  business  rendering 
the  accommodation  inadequate. 

The  Exchange  as  it  now  stands  is  a  three-storey 
pressed  brick  fire-proof  structure  having  a  frontage  of 
1)5  feet  and  a  depth  of  85  feet,  and  is  sufficiently 
large  to  provide  for  the  prospective  growth  of  the  com- 
pany's business  for  some  years  to  come.  The  entrance 
is  at  the  centre  of  the  building,  and  on  the  ground 
floor  to  the  left  is  the  business  office,  with  the  man- 
ager's office  adjoining.  This  floor  is  used  entirely  for 
offices  and  long  distance  accommodation. 

The  second  storey  of  the  building  is  devoted  to  the 
power  plant  and  distributing  departments,  while  the 
upper  storey  is  used  exclusively  for  operating  pur- 
poses. 

The  entire  telephone  service  of  Toronto  is  now  oper- 
ated on  the  common  battery  or  central  energy  system, 
whereby  the  whole  of  the  current  necessary  to  operate 
the  telephones  is  generated  at  the  central  office. 
Although  this  .system  is  doubtless  understood  by  most 
of  our  readers,  a  brief  explanation  of  the  method  of 
operating  may  be  instructive  to  some. 

Miniature  incandescent  lamps,  controlled  by  relays, 
take  the  place  of  the  self-restoring  annunciators  former 
ly  used.  These  lamps  are  easily  seen,  take  up  but  little 
room,  and  may  be  placed  immediately  below  the  jack 
with  which  they  are  associated,  thus  facilitating  the 
operator's  work  considerably.  To  signal  the  central 
office,  a  subscriber  merely  removes  the  telephone  from 
its  supporting  hood,  when  a  lamp  connected  with  his  line 
at  the  central  office  lights,  drawing  attention  to  that 
line  ;  on  the  operator  inserting  the  plug  of  one  of  a  pair 
of  connecting  cords  in  the  jack  of  the  calling  line,  the 
lamp  is  extinguished.  The  operator  after  enquiring  for 
the  number  wanted,  completes  the  connection  with  the 
second  cord.  Associated  with  these  cords  are  super- 
visory lamp  signals,  also  controlled  by  the  switch  hook 
at  the  subscriber's  station.  If  the  cord  is  connected  to 
a  line  and  the  telephone  of  that  line  is  on  the  switch 
hook,  the  lamp  associated  with  the  cord  lights  up,  if  the 
telephone  is  off"  the  hook  the  lamp  remains  dark;  con- 
sequently the  operator  has  a  positive  signal  in  front  of 
her  as  to  the  condition  of  the  line,  being  able  to  tell  at 
a  glance  whether  a  subscriber  has  answered  a  call  and 
whether  a  conversation  is  finished  and  the  lines  should 
be  disconnected,  or  whether  an  error  has  been  made 
and  the  subscriber  requires  further  recognition. 

If  a  subscriber,  after  using  the  telephone,  leaves  the 
receiver  ofi  the  hook,  he  of  course  disconnects  himself 
with  Central.  To  draw  the  subscriber's  attention  to 
this,  the  wire  chief  is  notified  and  inserts  a  plug  which 


connects  that  line  with  what  is  called  a  "howler."  On 
hearing  this  noise  the  subscriber's  attention  is  drawn  to 
his  'phone  and  he  finds  that  it  is  off"  the  hook.  When  a 
line  is  out  of  order  a  circuit  is  put  on  which  notifies  the 
operator  of  the  trouble,  but  as  soon  as  the  line  is  in 
working  order  again  the  trouble  test  ceases  to  work 
and  the  operator  knows  that  the  line  is  ready  for  use. 

When,  during  the  night,  the  operators  have  an  in- 
creased number  of  lines  to  look  after  and  all  the  lights 
may  not  be  clearly  visible,  an  efficient  service  is  provid- 
ed by  means  of  a  night  bell,  which  is  rung  when  a  call 
comes  in  and  attracts  the  operator's  notice  to  the  board. 
Resistance  lamps  divide  the  current  equally  all  along  the 
switchboard  so  that  one  operator  cannot  take  the  power 
away  from  another  in  using  one  section  of  the  board 
frequently.  The  bells  on  the  telephone — in  fact  the 
whole  signal  system,  which  includes  the  "busy  test" 
and  the  "howler,"  are  operated  by  a  special  machine. 

The  great  advantage  of  the  central  energy  system  is 
that  a  great  deal  of  work  is  taken  from  the  ear  and 
given  to  the  eye  of  the  operator,  thus  permitting  more 
efficient  work. 

The  switchboard  of  the  Toronto  Exchange  has  a 
capacity  for  9600  subscribers'  lines. 


MONTREAL  OPERATING  ROOM  OF  THE 
C.  P.  R.  TELEGRAPHS. 

The  operating  room  of  the  C.P.R.  Telegraphs  in 
Montreal  is  one  of  the  most  rnodern  establishments  of 
the  kind  in  America.  There  are  worked  from  this 
office  three  duplex  wires  to  Winnipeg,  one  duplex  to 
Vancouver  and  various  duplex  and  quadruplex  circuits 
to  Chicago,  Toronto,  New  York,  St.  John,  Halifax, 
Canso,  Quebec  and  Ottawa.  All  cablegrams  over  the 
Pacific  Cable  between  Australia,  New  Zealand  and 
Great  Britain  pass  through  this  office.  In  fact,  tele- 
grams circulate  through  it  to  or  from  all  parts  of  the 
world.  Current  for  working  the  wires  and  instruments 
is  supplied  by  twelve  motor  dynamos,  giving  various 
strengths  of  current  according  to  the  length  of  the 
wires.  Each  machine  works  for  eight  hours  and  rests 
four  ;  there  being  reserve  machines  for  this  purpose. 
These  machines  are  of  the  Lundell  type,  manufactured 
by  the  Sprague  Electric  Company,  New  York.  They 
were  installed  about  four  years  ago  and  we  are  told 
that  they  have  cost  nothing  for  repairs  during  that 
time,  notwithstanding  that  they  are  operated  eighteen 
hours  every  day  in  the  year. 

From  conversation  with  Mr.  James  Kent,  manager 
of  C.P.R.  Telegraphs,  it  was  learned  that  each  wire 
before  entering  the  switch  is  protected  by  two  diff"erent 
fuses  and  a  lightning  arrester  so  as  to  prevent  heavy 
foreign  currents  or  lightning  from  injuring  the  apparatus 
or  building. 

All  wires  running  from  the  operating  tables  pass 
through  a  distributing  rack  before  reaching  the  switch. 
All  transpositions  of  wires  are  made  in  this  distributing 
rack,  diagrams  being  kept  which  enable  the  chiefs  in 
charge  to  promptly  trace  any  wire  in  the  office. 

The  switchboards  are  of  the  latest  pattern,  being 
specially  designed  so  that  no  metal  comes  in  contact 
with  any  part  of  the  wood-work.  They  are  equipped 
with  what  is  known  as  the  "  Skirrow  "  extension  cord. 

The  messages  are  carried  from  the  receiving  room 
to  the  operating  room  in  pneumatic  tubes  ;  a  bell  ring- 
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ing  in  the  receiving  room  indicates  that  the  carrier  has 
reached  the  operating  room.  In  the  delivery  depart- 
ment a  small  motor  drives  a  pair  of  rollers  for  the  pur- 
pose of  taking  impression  copies  of  all  telegrams 
received. 

A  new  call  box  system  has  just  been  established.  It 
is  the  most  up-to-date  system  in  Canada,  and  although 
the  installation  was  only  commenced  about  three 
months  ago,  over  1,000  boxes  are  now  in  operation 
throughout  the  city. 


ANNUAL  MEETING  OF  THE  BELL 
TELEPHONE  COMPANY. 

The  statement  issued  at  the  twenty-fifth  annual  meet- 
ing of  the  Bell  Telephone  Company,  held  in  Montreal 
last  month,  shows  that  the  company  now  operate  475 
exchanges  and  789  agencies,  with  66,160  sets  of  instru- 
ments earning  revenue.  During  the  year  1904,  8,988 
new  subscribers  were  gained,  and  1,242  miles  of  wire 
added  to  the  long  distance  system,  which  now  com- 
prises 32,211  miles  of  wire  on  7,866  miles  of  poles. 

The  total  receipts  for  the  year  1904  amounted  to 
$2,838,000;  the  expenses  including  bond  interest,  etc., 
totalled  $2,231,000.  The  net  revenue  for  1904  was 
$701,000.  Of  this  sum  the  dividends  took  $588,000, 
leaving  the  sum  of  $113,000,  which  was  carried  to  re- 
serve, accident  and  contingent  account. 

The  president,  Mr.  C.  F.  Sise,  stated  that  in  1885  the 
long  distance  mileage  amounted  to  2,000  miles;  today 
it  is  32,000  miles;  ten  years  ago  there  were  69,000,000 
exchange  connections  during  the  twelve  months,  now 
there  are  228,000,000  during  the  same  period.  Ten 
years  ago  the  subscribers  throughout  Canada  numbered 
29,000;  to-day  there  are  66,000  instuments  earning 
rental.  He  stated  that  the  company  would  move  into 
their  new  building  in  Montreal  on  May  i. 

The  President  said  that  much  criticism  had  been 
caused  by  the  Introduction  of  the  slot  telephone.  These 
machines  had  been  introduced  for  the  reason  that  certain 
subscribers  had  not  lived  up  to  their  contract, which  does 
not  permit  a  use  of  the  telephone  by  the  general  public. 
He  remarked  that  within  three  days  of  the  time  the 
slot  machine  was  introduced  into  saloons,  cigar  stores, 
etc.,  different  firms  had  come  and  subscribed,  indicating 
that  they  had  for  years  been  conducting  their  business 
over  their  neighbors'  phones.. 

The  board  of  directors  and  the  officers  were  all  re- 
elected, as  follows : — C.F.  Sise,  president;  Hon.  Robert 
Mackay,  vice-president;  E.  P.  Fish,  Robert  Archer, 
Wm.  R.  Driver,  Hugh  Paton,  Charles  Cassils,  Thos. 
Sherwin. 


SHORT-CIRCUITS. 

A  telephone  company  is  being  organized,  with  a  capital  of 
$25,000,  to  construct  a  telephone  system  in  the  Temiskaming^ 
district. 

The  Board  of  Trade  of  Orillia,  Ont.,  has  appointed  a  special 
committee  to  gather  information  with  a  view  to  the  installation 
of  a  municipal  trlcplunu-  sysU-m  in  tliat  town. 

Steps  are  hoiut;  lakcn  looking  to  the-  consli  uclion  of  a  rural 
telephone  syslein  in  Waterloo  County,  Ont.  A  special  conimil- 
tee  has  been  appointed  to  report  upon  the  cost. 

The  Nanaimo  Telephone  Company,  Nanaimo,  B.  C,  has 
been  absorbed  by  the  British  ColumbiaT  elephone  Company,  and 
it  is  understood  that  extensive  imiirovements  will  be  made  by  the 
new  owners. 


The  Bell  Telephone  Company  will  this  spring  commence  the 
erection  of  a  new  teleplione  exchange  on  Clarence  street,  King- 
ston, Ont.  It  will  be  a  two-storey  building,  with  grey  pressed 
brick  front,  and  will  cost  about  $30,000. 

The  International  Telephone  Company  has  been  registered  in 
British  Colombia  as  an  extra-provincial  company,  with  local  head 
office  in  Vancouver.  The  company  has  a  capital  of  $50,000, 
their  general  headquarters  being  at  Bellingham,  Wash. 

The  C.  P.  R.  Telegraph  Company  have  made  arrangements 
to  erect  one  thousand  miles  of  copper  wire  and  eight  hundred 
miles  of  ordinary  wire  during  the  coming  season.  Most  of  the 
lines  will  be  built  in  Western  Canada,  including  a  fourth  line  from 
Winnipeg  to  Vancouver,  B.  C. 

Incorporation  has  been  granted  to  the  Markham  &  Pickering 
Telephone  Company,  Limited,  with  a  capital  of  $40,000  and  head 
office  at  Whitevale,  Ont.  The  provisional  directors  are  Messrs. 
A.  Hoover  and  D.  R.  Beaton,  of  the  township  of  Pickering,  and 
A.  C.  Reesor,  of  the  township  of  Markham. 

The  Scarboro  Telephone  Company,  Limited,  has  been  incor- 
porated at  Toronto,  with  a  capital  of  $40,000.  Permission  is 
given  to  carry  on  the  business  of  a  telephone  company  in  the 
counties  of  York  and  Ontario.  The  directors  include  Dr.  T.  A. 
Young,  of  Markham,  and  William  Mulock,  jr.,  of  Toronto. 

A  veteran  telegrapher  died  in  Montreal  on  February  i6th,  in 
the  person  of  Mr.  James  Poustie.  Deceased  came  to  Canada 
from  Scotland  and  entered  the  employ  of  the  Montreal  Telegraph 
Company,  steadily  advancing  from  clerk  to  the  position  of  sup- 
erintendent of  construction.  He  was  widely  known  all  over  the 
Dominion. 

The  Richibucto-Rexton  Telephone  Company,  Limited,  has 
been  incorporated  by  the  New  Brunswick  Government,  to  ac- 
quire the  telephone  systems  of  the  Kent  Electric  Company,  Limit- 
ed, and  the  Kent  Telephone  Lines  Company,  Limited,  and  to 
construct  telephone  systems  in  different  parts  of  that  province. 
The  capital  stock  is  $20,000,  and  William  J.  O'Leary,  electrical 
engineer,  of  Montreal,  is  one  of  the  promoters. 


PERSONAL. 

Mr.  George  L.  Oill  has  been  appointed  manager  of  the  electric 
light  and  gas  plants  controlled  by  the  corporation  of  St.  Thomas, 
Ont. 

Mr.  Wright,  superintendent  of  (hi'  St.  Johns  Electric  Light 
Company,  St.  Johns,  Que.,  has  n  -,i- n.^d,  ,ind  Mr.  S.  E.  Fletcher, 
for  a  number  of  years  electrician  ot  llio  company,  has  been'ap- 
pointed  superintendent. 

Mr.  A.  M.  Townsend,  formerly  ot  Halifax,  N.S.,  but  for  some 
years  connected  with  electric  railways  in  the  United  States,  has 
been  appointed  general  superintendent  of  the  Cape  Breton 
Electric  Company,  of  Sydney,  N.S. 

Dr.  Jack  has  tendered  his  resignation  as  Dean  of  the  Engin- 
eering Faculty  of  the  University  of  New  Brunswick  at  Fredericton, 
and  has  accepted  the  position  of  city  engineer  for  a  city  in 
Virginia,  at  a  salary  of  $2,200  per  annum. 

The  many  Canadian  friends  of  Mr.  P.  G.  Gosslcr,  late  of  the 
Montreal  Light,  Heat  &  Power  Company,  Monin  il,  will  be 
pleased  to  learn  that  he  has  been  elected  oiu-  ol  llic  Vice-Presi- 
dents of  J.  G.  White  &  Company,  the  well  known  engineering 
firm  of  New  York. 

Mr.  J.  M.  Buntzen,  general  manager  of  the  British  Columbia 
Electric  Railway  Company,  left  recently  on  a  Hying  trip  to  Eng- 
land to  consult  with  the  directors  of  the  company  regarding  the 
electrification  of  the  Lulu  Island  branch  of  the  C.  P.'  R.,  which 
was  recently  acquired  by  the  company. 

Mr.  G.  B.  McBurney,  widely  and  favorably  known  as  travelling 
representative  in  Eastern  Ontario  for  the  Canadian  General 
ICloctrlc  Company,  has  been  appointed  manager  of  the  Winnipeg 
oWn-r  o{  thai  company  and  has  already  assumed  his  new  duties. 
Ml.  M>  liui  iu  y  carries  with  him  the  best  wishes  of  a  large  circle 
oi  lin-iuK  in  the  East. 

I  111-  111  si  important  change  to  be  made  in  the  staff  of  the 
,M(  \u  111  I  li^ht  and  Power  Company  has  occurred  through  the 
rcsii;ii.ilu>ii  of  Mr-.  Ilu^h  Cooper,  resident  engineer  at  Mexico. 
Mr.  Cooper  li.is  1,  ,,1  ,  h  iige  of  the  construction  works,  and 
owing  to  his  1 1  SI,  M  1 1  i,>ii,  Mr.  F.  S.  Pearson,  vice-president  and 
consulting  engiiu  ci,  li.,s  gone  to  Mexico  to  reside  till  all  the 
works  are  completed.  iMr.  Cooper  built  the  plant  of  the  Sao 
Paulo  Tramway,  Light  and  Power  Company. 

Mr.  Thcinias  J.  Mullin,  snpciiiitiMuloiit  of  construction  for 
Mlis  rii  .lnn  >  .  Ilnil.',  k,  I  niiii.  J,  Monhv.il,  was  rcccntlv  married 

^  "  I'l^"'        l>aMn,;   \ I , . 1 1 1  u ..il  he  was  tendered  a 

lauu.-IKIiinu-i  .11  Ihc  faiL;  uicci  s'  (.In!,  hv  the  staff  of  the  head 
ollice.  The  chair  was  occupied  by  Mr.  Alfred  Collyer.  During 
the  evening  Mr.  Mullin  was  presented  with  a  handsome  set  ot 
carvers  and  was  also  the  recipient  of  a  number  of  congratulatory 
telegrams  from  ilifTerent  parts  of  I  ho  country. 
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MR.  GEORGE  L.  OILL. 

Mr.  Cioort^-o  L.  Oill,  wlio  has  been  appointed  by  the 
city  of  St.  Thomas,  Ont. ,  to  continue  the  manaj^-ement 
of  the  electric  Wght  and  g-as  phmts  which  the  corpora- 
tion expects  to  acquire  about  May  15th  at  a  vahiation 
of  over  $joo,ooo,  was  born  in  the  vilhige  of  Jamestown^ 
South  Yarmouth,  County  of  Elgin,  March  22nd,  1846. 
With  his  lather,  he  removed  to  the  historic  Quaker 
village  of  Sparta,  where  he  received  a  good  common 
school  education.  After  arriving  at  the  age  of  man- 
hood he  located  in  St.  Thomas,  the  county  town  of  his 
native  county,  where  he  has  resided  continuously  up  to 
the  present. 

While  pursuing  commercial  industries,  Mr.  Oill  has 
devoted  his  energy  to  the  advancement  of  the  interests 
of  the  city,  having  been  a  representative  on  the  Coun- 
cil Hoard  for  a  number  of  years  and  filling  the  position 


iMr.  George  L.  Oill, 

Manager  Electric  Light  and  Gas  Plants,  St.  Thomas,  Ont. 

of  Chief  Magistrate  for  two  years.  During  his  term  as 
Mayor  a  monetary  transaction  by  which  the  city 
profited  to  a  large  extent  was  arranged,  namely,  the 
sale  of  the  city's  bonds  in  the  London  and  Port  Stanley 
Railway  for  an  amount  of  $40,000,  which  bonds  as  an 
asset  were  considered  almost  valueless.  He  was 
largely  instrumental  in  securing  the  adoption  of  the 
frontage  system  of  providing  for  permanent  street  im- 
provements, the  outcome  of  which  has  been  the  con- 
struction of  substantial  and  beautiful  streets. 

Ten  years  ago  Mr.  Oill  was  oflFered  the  position 
which  he  has  since  filled  as  manager  of  the  gas  and 
electric  light  plants.  These  plants  have  been  rebuilt 
and  enlarged  on  three  different  occasions  under  Mr. 
Oill's  supervision;  larger  and  more  efficient  engines  and 
dynamos  have  been  installed  in  the  electric  department, 
and  increased  manufacturing  capacity  in  the  gas  de- 
partment was  completed  last  year.  The  combined 
plants  are  now  capable  of  taking  care  of  the  light  and 
power  business  of  the  city  much  more  satisfactorily  than 
in  previous  years. 

While  Mr.  Oill  was  not  an  advocate  of  municipal 
ownership  of  lighting  plants,  he  believes  there  is  no 
reason  why  the  business  should  not  prosper  and  flour- 
ish under  the  city's  control  so  long  as  favoritism  and 
"log  rolling"  are  not  indulged  in. 


The  Fairville  Electric  Light  Company,  Limited,  are  .seeking- 
incorporation  to  light  the  village  of  Fairv'ille,  N.B.  James  Ready 
is  one  of  the  promoters. 
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IJranch  office  of  Canadian  Electrical  News, 
Imperial  Building. 

March  8th,  1905. 

Electric  door  bells  out  of  order  have  been  a  chronic  complaint 
in  Montreal;  a  new  annoyance  has  cropped  up  in  the  shape  of 
factory  telephones.  Poor  wire,  cheap  intercommunicating  in- 
.struments,  and  bad  installation  are  to  blame.  It  is  noteworthy 
that  wiremen  do  not  take  the  care  they  should  in  installing  cir- 
cuits operated  by  power  from  batteries,  whereas  in  some  respects 
more  care  even  should  be  taken  than  for  electric  light  wiring. 

A  case  is  now  with  the  court  in  Quebec  where  the  Quebec 
Railway,  Light  &  Power  Company  are  being  sued  by  an  insur- 
ance company  for  damages  resulting  to  a  house  by  fire  through 
electric  origin.  It  is  claimed  that  the  transformer  broke  down 
and  that  the  primary  current  was  carried  into  the  residence, 
causing  the  damage.  The  experts  for  the  Lighting  Company 
were  Mr.  R.  S.  Kelsch,  E.  E.,  and  Mr.  J.  M.  Robertson,  of  the 
Montreal  Light,  Heat  &  Power  Company.  Those  for  the  insur- 
ance company  were  Mr.  W.  J.  Plews  and  Mr.  Leonard,  all  of 
Montreal.    The  verdict  has  at  date  of  writing  not  been  rendered. 

It  has  been  decided  that  Montreal  will  be  Edison  sockets  and 
1 10  volts  after  May  ist,  1905.  The  company  are  to  be  congratu- 
lated on  this  decision,  as  it  simplifies  stock  for  the  supply  dealer. 
Although  the  bulk  of  standard  supplies  are  now  to  our  credit 
"made  in  Canada,"  yet  novelties  are  often  purchased  the  other 
side  of  the  line  and  which  invariably  are  put  on  the  market  first 
to  suit  their  standard  over  there,  which  is  now  the  same  in 
Montreal.  There  is  also,  we  believe,  some  slight  roj'alty  on  the 
use  of  porcelain  T.  H.  bases  which  all  manufacturers  have  now 
adopted  and  which  will  be  eliminated  b)'  the  use  of  Edison. 

The  Montreal  City  Council,  in  debating  the  removal  of  snow 
from  the  .streets,  have  made  a  statement  to  the  effect  that  the 
Montreal  Street  Railway  Company  will  not  take  the  contract  for 
the  work  unless  granted  a  long  extension  of  franchise.  The 
company,  however,  are  business  men  and  have  never  had  a 
chance  to  tender  for  it  on  a  monetary  basis,  and  even  were  they 
paid  a  good  round  sum  for  such  service  it  could  not  possibly 
come  more  expensive  than  the  present  method  of  "tea  chests 
upon  sleighs,"  the  average  load  ot  which  is  about  ten  shovelfuls. 

It  would  be  interesting  to  know  what  it  has  cost  the  city  to 
collect  the  $5.00  tax  on  "each  establishment  using  motors"; 
also  what  the  Manufacturers'  Association  are  doing  about  its  re- 
i[;ollection  during  1905  ? 

A  company  with  a  modern  plant  and  84  feet  head  of  water 
have  lately  commenced  operations  at  the  Chasm  at  Chateauguay 
N.Y.  As  this  is  but  7  or  8  miles  from  our  border  towns,  they 
are  offering  to  transmit  energy  to  some  of  them. 

A  rumor  has  reached  us  that  the  genial  Fred  Thomson  con- 
templates setting  sail  on  the  sea  of  matrimony  about  the  middle 
of  June  next,  and  immediately  thereafter  will  embark  with  his 
bride  on  a  pleasure  trip  to  England.  His  many  friends  wish  him 
bon  z'oyage. 

The  main  Bell  Telephone  exchange  are  showing  that  "Centra 
Energy"  is  on  the  wing.  Their  men  are  out  now  installing 
condensers. 

The  main  exchange  of  the  Merchants  Telephone  Company, 
situated  at  80  St.  Lawrence  street,  was  completely  demolished  in 
the  fire  there  lately.  The  damage  was  $18,000;  covered  bj' 
insurance.  The  fire  started  in  Tuckett's  cigar  factory  under  the 
exchange.  A  building  on  Vitre  street  has  been  secured  and  will 
be  fitted  out  to  replace  the  St.  Lawrence  street  office  as  quickly 
as  possible.  They  have  two  other  small  branch  exchanges  in 
other  sections  of  the  city  which  helped  out  considerably.  The 
whole  concern  is  said  to  be  controlled  by  New  York  capitalists. 

Wiring  contractors  galore  still  remain  in  Montreal,  some  being 
"of  a  sort.  "  True,  some  die  out  in  the  winter,  but  a  fresh  crop 
sprout  with  the  spring.  They  number  somewhat  like  93  and  those 
of  financial  responsibility  might  readily  be  counted  on  the  fingers 
of  one  hand.  The  reason  for  this  fungus  growth  is  not  hard  to 
find.  Let  any  reputable  contractor  discharge  a  wireman,  say, 
owing  to  work  being  scarce  ;  he  visits  a  supply  dealer,  con- 
fides to  him  that  he  will  probably  start  "  on  his  own  hook. " 
"Good,  "says  Mr.  Dealer,  "you  can  run  credit  here" — this  in 
many  cases  without  knowing  whether  the  wireman  has  a  cent  to 
his  name.  Yes,  even  to  four  figures  has  been  offered.  The 
dealer  then  wonders  why  he  does  not  have  more  support  from 
the  five  wise  virgins. 

As  to  the  supply  dealers  themselves,  make  a  round  of  them, 
get  a  20  cent  price  from  one,  the  next  will  better  it  b)^  a  cent, 
the  next  by  another,  and  so  on  till  their  absolute  cost  is  reached. 
As  to  trade  protection,  it  exists,  but  a  telescope  is  required  to 
find  it;  why,  as  high  a  protection  as  one-quarter  of  one  per  cent, 
is  thought  good  in  not  a  few  lines. 

A  telephone  message  to  a  supply  house  lately  to  "send  up  a 
wagon  load  of  electricity  to  thaw  out  mj'  water  pipe"  was  re- 
ferred to  the  Montreal  Light,  Heat  &  Power  Company,  whose 
outfit  has  done  good  work  in  that  line. 
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STUDENTS'  DINNER. 

The  annual  dinner  of  the  students  of  the  School  of 
Practical  Science,  Toronto,  was  held  at  the  King 
Edward  Hotel  on  Tuesday  evening,  March  7th.  About 
three  hundred  students  and  guests  were  present.  Mr. 
A.  E.  James,  president  of  the  Engineering  Society, 
presided.  The  following  responded  to  the  toasts : 
"Canada  and  the  Empire,"  Hon.  Dr.  Montague;  "The 
Legislature,"  Thomas  Gibson,  Director  of  the  Bureau 
of  Mines  ;  "Canadian  Industries,"  W.  K.  George; 
"  Faculty  of  Applied  Science,"  Principal  Galbraith  and 
Prof.  Stewart  ;  "  The  Engineering  Profession,"  W. 
T.  Jennings,  E.  J.  Laschburger  and  F.  M.  Somer- 
ville  ;  "  University  of  Toronto,"  Prof.  Baker  and  C. 
H.  Mitchell;  "  Sister  Institutions,"  E.  A.  Collins,  of 
McGill,  J.  Archibald,  or  University  of  Toronto,  A. 
Eraser,  of  Wycliflfe,  W.  A.  Walden,  of  Victoria,  W. 
H.  Caverhill,  Dental  School,  and  A.  G.  McPhedran, 
Medical  Department  ;  "  Our  Graduates,"  Max.  Sauer 
and  A.  B.  Chase.  Among  those  present  were  a  party 
of  twenty-five  from  Niagara  Falls. 


CANADIAN  FAIRBANKS  COMPANY. 

The  business  of  The  Fairbanks  Company  in  Canada,  includ- 
ing- all  their  selling  agencies,  contracts,  organization  and  ware- 
house stocks  of  goods  at  Montreal,  Toronto,  Winnipeg  and 
Vancouver,  has  been  purchased  by  Mr.  Henry  J.  Fuller. 

Mr.  Fuller  started  the  business  for  The  Fairbanks  Company  in 
Canada  six  years  ago,  and  since  that  time  it  has  rapidly  grown  ; 
The  Fairbanks  Company  not  seeing  their  way  clear  to  manufac- 
ture in  Canada,  Mr.  Fuller  offered  to  buy  the  business  in  order 
to  re-organize  it  as  a  Canadian  institution,  and  the  business  will 
be  conducted,  on  and  after  March  15th,  as  The  Canadian  Fair- 
banks Company,  Lipiited,  Mr.  Fuller  being  president  and 
treasurer.     It  is  his  intention  to  begin  very  shortly  the  erection 


of  a  large  plant  for  manufacturing  the  many  specialties  which 
they  have  heretofore  imported. 

The  first  step  will  be  to  remove  the  Montreal  warehouse  into 
new  quarters  at  444-446  St.  James  street  on  the  first  of  Ma}- 
next,  the  old  quarters  on  Craig-  street  being  retained  for  the 
present,  as  it  is  expected  the  extra  space  will  be  needed  for  the 
increase  of  business. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours. 

Apr.  I 

7  00 

Apr.  2 

5  00 

 — 

ID  00 

2 

7  00 

3 

5  00 

ID  00 

3 

7  00 

4 

5  00 

10  00 

4 

7  00 

5 

5  00 

10  00 

5 

7  00 

6 

5  00 

10  00 

6 

7  00 

7 

4  50 

9  50 

7 

7  00 

8 

4  50 

9  50 

8 

7  00 

9 

4  50 

9  50 

9 

7  00 

10 

4  50 

9  50 

10 

10  20 

1 1 

4  50 

6  30 

1 1 

1 1  10 

12 

4  50 

5  40 

13 

0  00 

13 

4  40 

4  40 

14 

0  45 

14 

4  40 

3  55 

15 

I  30 

15 

4  40 

3 

16 

2  10 

4  40 

2  30 

17 
18 

2  40 
No  Light 

'7 
18 

4  40 
No  Light 

2  00 

•9 

19 

20 

7  15 

20 

9  45 

2  30 

21 

7  15 

2t 

10  50 

3  35 

22 

7  '5 

23 

0  00 

4  45 

23 

7  15 

24 

I  00 

5  45 

24 

7  '5 

25 

I  45 

6  30 

25 

7  20 

26 

2  30 

7  'o 

26 

7  20 

27 

3  10 

7  50 

27 

7  20 

28 

3  45 

8  25 

28 

7  20 

29 

4  'o 

8  50 

29 

7  20 

30 

4  10 

8  50 

30 

7  30 

May  I 

4  10 

8  40 

Total  190 


REVOLUTION 


IN  ELECTRICAL  LITERATURE 

THE  FIRST  ANNIVERSARY  NUMBER  OF 

The  ELECTRICAL  MAGAZINE, 

The  most  superb  production  ever  offered 
It  contains  about  200  pages  of  special  matter  (profusely  illustrated) 

Tresenting  (1)  The  Tour  of  the  Members  of  the  British  Institution  of  Elec- 
trical Engineers  in  the  United  States  and  Canada. 

Embracing  A  Stirring  Stcry  by  Mr.  Theo.  Feilden,  recording  his  investigations 
and  treating  upon  the  wonderful  development  of  Electrical  work  in  America  and 
Canada,  giving  also  interesting  interviews  with  the  exalted  personages  he  had  the 
privilege  of  meeting  on  the  Tour- among  others 

President  Roosevelt,  George  Wes  inghouse,  Thomas  Alva  Edison,  Pro'.  Elihu  Thompson 

(  ?)  \  iiws  ot  Notable  American  and   British  Electrical  Engineers  specially 


Ijl  Critical  Descriptions  of  the  various  Power  Plants  and  Electrical,  Enter- 
prises investigated. 

(  1)  An  Epitome  of  the  valuable  Papers  read  at  the  International  Electrical 
Congress  at  St.  Louis. 

(5I  The  most  important  Electrical  Exhibits  at  the  World's  Fair. 

FIRST  EDITION  SOLD  OUT  IMMEDIATELY 

SECOND  EDITION  NOW  READY 

t  ontf  to  avoid  disappoiiitmt'tit 
ri-print  after  thin  Kilitiou 

37  CTS.  (post  free)  u.  S.  A.  AND  CANADA 

$3  is  the  Annual  Subscription  (U.  S.  A.  and  Canada  including  postage)  to  THE 
ELECT  KICAL  MAGAZINE— the  most  interesting  and  valuahlc  Engineernig  Jour- 
'  il  in  the  world.    This  subscription,  if  sent  at  once,  will  cover  the  Spr cial  Anniversary 

inibrr,  and  all  the  issues  of  1905,  together  with  two  haudsome  binding  cases  and  full 

I'  xes,  post  free. 


Order  your  eo;  ;/  1 
'  nnitivelii  iin 


THE  ELECTRICAL  PUBLISHING  CO.,  LTD.,  4,  Southampton  Row,  Holborn,  London,  Eng. 
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CANADIAN  ELECTRICAL  PATENTS. 

BoUnv  will  bo  louiiil  a  list  of  Caiuuliaii  i-iatonts  granted  iliii  iiij;- 
the  I'kiist  month  for  devices  eonnecteil  w  illi  Iho  olooli  ical  industry, 
furnished  by  Messis.   Fetherstonhau.uli  (.ompaiiy,  patoiil 

svMieitors.  of  Ottawa.  Toronto,  MoiUro.d,  Xow  York  and  W  ash- 
iiitrton  : 

E.  Thompson,  Swampseott,  M.iss.,  diapluai;rn  aituatiHl 
mechanisms;  S.  E.  EHchtner,  Eiiglewood,  X.J.,  si.irdnt;  sysioins 
for  gfas  or  vapor  electric  devices  ;  H.  R.Slu.n  l,  \\  ilkinsbiirj;-. 
Pa.,  |xitei\tial  rejriilators  for  alternating;  i  iu  ri  iii  i  iri  uils  ;  H.  R. 
Stuart  &  A.  B.  Rynders,  time  limit  tor  l  U  i  tric  chvuits  ;  A. 
Weber  &  J.  Weber,  Schenectady,  X.V.,  iiu  andcs.H  nt  electric 
lamp  sockets  ;  K.  Johnston,  Fort  Wayne,  Inil.,  i-lcctric 
interrupters  for  hi>;h  t'lviiuencv  cunvnls  ;  J.  IL  Goebst,  e'hicaj^o, 
111.,  electric  lamp  sockets;  C.  W.  S.  Inmer,  Mount\illc,  \  a., 
electrically  operated  block  sig-nallinii' apparatus  ;  C  K.  Scurbnoi-, 
Chicajfo,  telephone  exchang'e  system;  T.  Kinphrat,  Darioni, 
Coiui.,  electric  trolley  wheels  ;  P.  C.  Hewitt,  New  York,  means 
for  reproducing'  electrical  variations  ;  P.  C.  Hewitt,  method  of 
reproducing-  electrical  \  a  rial  ion  ;  P.  C.  Hewitt,  electrodes  for 
vapour  electric  apparatus  ;  I.  dc  Kaisi-r,  Pittsburg,  Pa.,  coils  for 
electrical  machines  ;  A.  J.  llait,  Montreal,  firemen's  signalling 
system;  J.  F.  Weinschenk  &  C.  H.  Blodgett,  Durand,  Mich., 
electrical  signalling  devices  for  railroad  crossings  ;  W.  J. 
Ronssel,  New  Orleans,  Louisiana,  electrically  operated  type- 
writers ;  .v.  A.  Bell,  Jr.,  l.yiui,  Mass. ,  pumps  ;  L.  A.Osborne, 
Pittsburg.  Pa.,  field  magnet  ci'ils  for  electrical  machines  ;  F.  J. 
Lindman,  Pittsburg,  winding;  tor  electrical  machines  ;  B.  G. 
Lamme,  Pittsburg,  single  phase  alternating  current  motors  ;  B. 
G.  Lamme,  power  systems  ;  B.  G.  Lamme,  methods  of  utilizing 
single  phase  alternallui;  current  energy;  W.  L.  R.  Emmett, 
Schenectady,  X.V.,  systems  of  lubrication  for  elastic  fluid  tur- 
bines ;  S.  E.  Flichtner,  Englewood,  N.J.,  methods  of  starting 
gas  or  vapor  electric  devices  ;  X.  W.  Rogers,  Mt.  Vervon,  N.Y., 
svstems  of  electrical  distribution.  ^, 


SPARKS. 

The  Grand  Trunk  Railway  Company  are  said  to  have  placed 
an  oriler-  with  (he  W'estinghouse  Company  for  six  electric  loco- 
motives for  hauling  trains  through  the  Sarnia  tunnel.  The  third- 
rail  system  will  be  used,  the  rail  being  placed  on  the  side  of  the 
tunnel  so  as  to  otter  less  danger  to  men  at  work  upon  the  track. 
The  plans  also  call  for  a  brilliant  illumination  of  the  tunnel. 

The  Niagara  Falls  Electrical  Transmission  Company  has  been 
incorporated  at  Albany,  N.Y.,  with  a  capital  of  $50,000,  to  supply 
gas  and  electricity  in  Niagara  Falls,  Buffalo,  Tonawanda, 
Rochester  and  other  places.  The  directors  are:  Frederic 
Nicholls,  E.R.  Wood  and  D.E.  Thomson,  of  Toronto,  and  Harry 
Highland  and  Frank  A.  Dudley,  of  Niagara  Falls. 

The  third  annual  banquet  and  ball  of  the  employees  of  the 
Toronto  Electric  Light  Company  was  held  at  McConkey"s  on 
Tuesday  evening,  February  21st.  Mr.  J.  J.  Wright,  general 
manager,  and  Mr.W.  A.  Nartin,  secretary  of  the  company,  were 
present  as  guests.  At  the  banquet  Mr.  William  Bourne,  super- 
intendent, presided.  About  175  persons  were  present  and  the 
affair  was  very  successful. 

The  annual  report  of  the  Toronto  Electric  Light  Compan}- 
submitted  at  their  annnal  meeting  last  month  showed  gross  earn- 
ings of  $752,315  an  increase  of  $122,05,  as  compared  with  the 
previous  year.  Expenses  increased  only  $57,924,  so  that  the  net 
earnings  were  $64,128  larger  than  in  1903.  The  dividends  paid 
altogether  were  7  per  cent.,  leaving  $114,076  surplus  profits  to  be 
added  to  the  balance  of  $188,828  carried  over  from  1903. 

Extensive  improvements  are  contemplated  in  connection  with 
the  electric  light  plant  owned  by  the  corporation  of  Victoria,  B.C. 
The  proposed  detailed  expenditures  are  as  follows:  One  new- 
dynamo,  230  lights  capacity,  approximate  cost  $2,940  ;  one  ex- 
citer, cost  $145  ;  one  switchboard,  $305;  one  belt,  pulley  and 
clutch  and  fitting  same,  $500 ;  three  transformers  of  50  lights 
capacity  each,  $1,800;  150  arc  lamps,  $4,500;  rearranging 
circuits,  $810.     Total,  $1 1,000. 


Kow  T5.ea.cl3r,  P=rice  i2/6 
The  Imperial  Directory  ol 

EleoiPiG  Lifllilino  &  Electric 

Traction  WorKs  1905 

Edited  and  compiled  by  C.  S.  Vesey  Brown,  M.  Inst.  C.  E.,  M.  I.  E.  E. 

The  Directory  contains  a  list  of  the  works,  established  under  statutory  powers  in  Great 
Britain  and  Ireland,  INDIA  AND  THE  BRITISH  COLONIES,  for  the  supply  of  Electric  Light- 
ing, Power  and  Traction. 

The  statistics  given  for  each  town  are  divided  into  3  parts  : — 

(a)  Names  and  addresses  of  all  the  Directors,  Members  of  Municipal  Committees 
and  the  principal  Officers  connected  with  each  works,  together  with  their  postal  and 
telegraphic  addresses. 

(b)  Technical  description  of  each  works,  showing  the  "system  of  supply,"  detailed  list  of 
the  machinery,  storage  cells,  cables,  meters,  etc.,  with  which  the  works  are  equip- 
ped, giving  the  makers'  names  in  each  case,  also  the  prices  charged  for  Light, 
Power  and  Traction. 

(c)  The  financial  results  for  the  last  completed  year  of  working,  shnving  capital  ex- 
pended, revenue  and  costs  of  generation,  etc.,  are  given  in  detail. 

This  is  the  busy  man's  book,  it  is  indispensabe  to  all  interested  in  the  Electrical  Industry. 

If  you  are  interested  in  Electrial  Works  of  any  description,  either  as  a  Director,  Town  Councillor  or  Official  connected 
with  the  running  of  an  Electric  Lighting  or  Traction  Works,  then  this  is  the  book  that  will  give  you  the  information  as  to  how  your 
works  compare  with  your  friends'  works  elsewhere. 

if  you  are  interested  in  Electrical  Works,  as  a  Supplier  of  machinery,  or  stores,  to  Electrical  Generating  Stations,  or 
Tramways,  then  this  is  the  book  which  will  tell  you  who  is  the  right  man  to  write  to  on  the  particular  subject  you  are  trying  to 
sell.  You  will  not  get  any  letters  returned  marked  "Not  known  at  this  address''  if  you  follow  the  "directions  given  in  this  book." 

If  you  are  interested  in  the  equipment  of  new  and  up-to-date  Electrical  Works  for  either  Lighting  or  Power,  you  will 
get  the  latest  and  most  reliable  information  as  to  what  is  being  done  all  over  the  British  Empire. 

The  matter  in  the  book  is  split  up  into  sections  of  the  most  complete  character  for  easy  reference,  and  it  is  without  exception 
the  most  complete  and  up-to-date  compilation  of  Electric  Lighting,  Power  and  Traction  Works  published  in  the  world. 

Copies  may  be  ordered  through  this  paper,  or  of  the  Publishers, 


Hazell,  Watson  &  Viney,  Ltd.,  52,  Long  Acre,  London,  Eng. 
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SPARKS. 

The  electric  hghting  system  of  Diindalk,  Ont. ,  is  under  muni- 
cipal control,  and  it  is  proposed  to  adopt  the  use  of  meters  with  a 
view  to  securing-  more  satisfactory  results. 

During  the  year  1004  one  thousand  incandescent  lamps  were 
added  to  the  electric  lit; lit  s)  stem  at  Glace  Bay,  N.S.,  making 
the  total  number  in  use  4,717.    There  are  240  street  lights. 

Mr.  H.J.  McDougall  has  purchased  an  interest  in  the  Premier 
Electric  Light  &  Power  Company,  of  Wallaceburg,  Ont.,  and 
has  accepted  the  management  of  same. 

The  new  electric  light  and  power  plant  at  Fenelon  Falls,  Ont., 
has  been  completed.  The  power  house,  which  was  constructed 
under  the  supervision  of  Mr.  J.E.  Belcher,  C.E.,  of  Peterboro,  is 
of  concrete  blocks,  and  800  h.p  in  generators  has  been  installed. 

The  Canadian  Pacific  Railway  will  install  a  new  system  of 
time  regulation  in  their  new  general  offices  at  Winnipeg.  A  contract 


for  a  master  clock  and  thirty-two  secondary  clocks,  to  be  regu- 
lated by  electricity,  has  been  awarded  to  D.R.  Dingwall,  01  that 
city. 

The  Monterey  Electric  &  Gas  Company,  Limited,  of  Toronto, 
has  been  incorporated,  with  a  capital  stock  of  $3,000,000,  to 
carry  on  the  business  of  an  electric  light,  heat  and  power  com- 
pany. The  incorporators  are  William  Mackenzie,  William  Laid- 
law,  Z.  A.  Lash  and  A.  W.  Mackenzie,  of  Toronto,  and  H.S. 
Holt,  of  Montreal. 


CALIFORNA  EXCURSON. 

The  Chicago,  Union  Pacific  and  Northern  Western  Line  runs 
through  first  class  pullman  and  tourist  sleeping  cars  to  points  in 
California  and  Oregon.  Personally  conducted  excursions  from 
Chicago  every  week.  Lowest  rates,  choice  of  routes.  Finest 
scenery.  Special  attention  given  to  family  parties.  For  maps, 
illustrated  folders  and  rates,  address  B.  H.  Bennett,  general 
ageni,  2  King  Street,  Toronto,  Ont. 


THE,  GRUATUST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
their    Steam  Plants. 


The  Canadian  Casualty 


6  Boiler  Insurance  Co. 


22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection. 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE  MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


Electrical  Engineer — Long  practical  experi- 
ence in  fitting  up  and  taking  charge  ;  also 
estimating  and  consulting.  J.  Pearce,  New 
I,iskeard,  Temiskamieg,  Ont. 
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By  William  Thomi'SoN. 

170  Pages,  Illustrated. 
In  Strong  Cloth  Binding. 

The  preparatory  chapters  are  devoted 
to  a  concise  explanation  of  the  foundation 
principles  of  niBthematics,  a  knowledge  of 
which  is  absolutely  necessary  to  the  study 
of  Electricity  and  Engineering.  In  the 
succeeding  chapters  the  student  is  led  by 
gradual  stages  to  a  more  complete  acq- 
aintance  with  these  subjects,  and  is 
equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  ex- 
tent. 

PB.ICE  50  CENTS 
The  C.  H.  Mortimer  Publishing  Com- 
pany, of  Toronto,  Limited 

TORONTO,  CANADA 
Send  for  Table  of  Contents. 
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TELEPHONES 


After  studying  from  textbooks  and 
at  night  schools  for  a  long  time, 
with  little  or  no  success,  Hugh  J. 
White,  7 14  Virginia 
Ave.,  Washington, 
D.C.,  enrolled  in  the 
Electrical  Course  of 
the  International 
Correspondence 
Schools.  In  a  very 
short  time  his  sal- 
ary was  increased 
over  one  hundred  per  cent.  He  is 
now  employed  on  experimental  work 
for  the  United  States  Government. 

The  story  of  Mr.  White's  suc- 
cess is  the  same  as  that  of  thousands 
of  others  who,  desiring  to  better 
their  condition,  have  used  the  I.  C. 
S.  as  the  medium  to  increase  their 
income. 

The  accounts  of  the  rise  of  some 
of  our  students  read  like  romance. 
Many  have  risen  from  the  lowest 
to  the  highest  position  in  their  call- 
ing. Some  have  been  able  to 
change  their  occupation,  taking 
positions  in  their  chosen  profession. 

What  we  have  done  for  others 
we  can  do  for  you.  Our  training 
occupies  only  your  spare  time. 
Decide  today  to  better  your  con- 
dition— then  let  us  help  you. 

Mark  X  before  the  position  that  interests  you, 
fill  in  the  coupon,  and  mail  it  to  us.  Wi-'will 
send  full  particulars,  and  our  book  entitled  "1001 
Stories  of  Success."  This  gives  the  naim-s.  ad- 
dresses, and  advancement  of  several  thousand  of 
our  students  in  all  parts  of  the  world. 

♦  INTERNATIONAL  CORRESPONDENCE  SCHOOLS  » 

*  Box  1005,  Scraoloo,  Pa.  * 


We  manufacture  TELEPHONES  for  all  kinds  of  service 
Central.  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -      HALIFAX,  N.  S. 


Meohanlo«l  Engtn 
Machanloal  Draitt 
Machine  Desloner 


Shoet-Motal  Dra 
Stationary  Engin 
Marine  Engineer 
Civil  Engineer 


St.  &  No, 
City  
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RAISING  STEAM  IN  BOILERS. 

1  ;  I  I  u\-  riinoi  lion  Assoi-ialioii  _i;i\os  in  vmio  its 

nvfiit  bullotins  an  account  of  several  tests  niadi-  to  iK  ti  i miiu-  tho 
tinie  rvquired  to  raise  steam  in  cold  boilers.  In  oni-  l  aso  tin- 
time  required  to  raise  steam  in  a  iJ5-hp.  horozontiil  boilor  ot'tlu' 
tubular  lyjK>  was  one  hour  and  a  half.  The  fire  was  Hs^lited  at 
ia40  a.m.,  the  temperjiture  of  the  water  being- 84°  K.  In  about 
50  minutes  the  water  reached  the  boiling  point  and  at  12.10  the 
steam  pressure  had  reached  50  pounds  and  the  fire  pump  was 
started.  In  another  case  steam  was  raised  in  a  lioi  i/ontal  tubu- 
lar Kiiler  5  ft.  in  diameter  and  with  J5  sq.  ft.  ot\;i  itr  aii  a,  to  a 
pressure  of  50  pounds,  in  55  minutes.  In  tlu-  casf  ol  anollu-r 
upright  boiler,  with  a  grate  area  of  33  sq.  ft.,  so  iHunuK  ol  sti  am 
was  raised  in  one  hour  and  ten  minutes.  Tests  w  in-  also  made 
on  the  time  required  to  raise  steam  in  boilers  under  banked  fires. 
In  the  case  of  tiie  first-mentioned  boiler  the  pressure  under  bank- 
ed fires  was  50  pounds.  The  fires  were  spread  and  a  fire  pump 
started  at  the  same  time,  and  in  about  13  minutes  the  inimp  was 
working  with  throttle  wide  open.  In  the  case  also  of  the  first 
boiler  the  amount  of  coal  required  to  keep  up  banked  fires  was 
found  to  be  732  pounds  per  day.  The  mattei  I'f  handlinif  boilers 
only  in  use  during  part  c>f  the  day  is  one  ol  importance  to  many 
central  station  managers.  In  the  case  of  a  boiler  or  boilers  re- 
quired only  during  a  short  period  of  peak  load,  it  is  not, of  course, 
advisable  to  keep  the  fires  banked,  but  as  the  time  of  use  grows 
longer,  a  point  is  finally  reached  when  it  would  pay  to  keep  fires 
banked  when  the  boilers  are  cut  out.  When  this  should  be  done 
can  only  be  determined  accurately  b)-  experiments,  taking  ac- 
count of  all  of  the  items  of  cost.  An  item  that  should  not  be  ne- 
glected is  the  greatly  decreased  life  of  a  boiler  when  under  steam 
only  intermittently. 


"  'When  I  was  a  student,  he  went  on,  I  did  not  fear  to  use 
my  sense  of  taste.  ' 

"He  dipped  his  finger  deep  into  the  pot  and  then  stuck  the 
finger  in  his  mouth. 

"  'Taste  it,  gentlemen.    Taste  it,'  he  said,  smiling  grimly. 

"The  evil  pot  passed  round  the  class,  and  one  after  another 
we  dipped  our  fingers  in  it  and  then  sucked  them  clean.  The 
taste  of  the  thick  brown  compound  was  horrible.  We  made  wrv 
faces  and  spluttered.  The  professor  watched  us  with  a  grim 
smile. 

"When  the  pot  was  finally  returned  to  him,  his  thin  lips  parted, 
and  he  gave  a  dry  chuckle. 

"'I  must  repeat,  gentlemen,'  he  said,  'that  you  do  not  use 
your  faculties  of  observation.  If  you  had  looked  more  closely  at 
me  you  would  have  observed  that  the  finger  I  put  in  my  mouth 
was  not  the  one  I  dipped  into  the  pot.'  " 


m  m  m  m  m  prices 

20-10  Ampere  Shallenberger  Am- 
pere Meters. 

25-T.H.  Recording  Watt  Meters 
7/4  to  30  amperes,  104  volts. 

20-Type  F.,  C.G.E.  Transformers 
1,000  X  100  volts,  10  to  75  light  capa- 
city. 

Above  apparatus  is  in  working 
condition  and  will  be  cleared  out 
at  rock  bottom  prices. 

BRANTFORD  imm  I  OPfRATING  GO.,  LTD- 

BRANTFORD,  ONT. 


TRAINING  THE  FACULTIES. 

Nikola  Tesla  was  talking  about  his  student  days  at  Pargue. 

"  I  remember  well  at  Pargue, "  he  said,  "an  old  professor  of 
great  originality  and  acumen.  This  professor  insisted  on  the 
value  of  a  free  use  of  the  perceptive  faculties,  and  he  was  always 
pointing  out  the  need  for  this  use  in  strange  ways. 

"One  day,  on  arising  to  lecture,  he  began  :  'Gentlemens  you 
do  not  use  your  faculties  of  observation  as  you  should.' 

"  He  laid  on  the  table  before  him  a  pot,  filled  with  some  vile- 
smelling  chemical  compound — a  thick,  brown  stuff. 


GLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  chatter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civil,  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH,  Director. 


ftmerlcan  Circular 

Loom  GoiDDanu's 


FLEXIBLE  CONDUIT 


MONTREAL.  ELECTRIC  COMPANY,  AGENTS. 

'Circular  Loom."    Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 


The  ORIGINAL  and  only  genl'IN 
over  nine  years.    No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability, 
and  full  information,  address 


For  price  lists,  discounts 


Montreal  Electric  CompsLny, 


354  St.  James 
Street. 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similiar  conditions. 

Efficiency  is  over  80%. 


The  Wm.  Hamilton  Manufacturing  Co.,  Limited. 

BraLHch  Office ;  Va^ncouver.  B.  C.  -         -  Peterborough,  Ont 
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 CHAR.LES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Amer.  Inst.  E.  E. 
Mem  Amer  Electro-Chemical  Soc,  Etc. 

COXSULTIXG  ENGINEER 
E.stimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  lyight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations.  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I,ong:  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  UniT-Edition. 
61-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


I64  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office      -      Main  14S2 
Residence  -  Main  484 
(Successor  to  the  Electrical  Supervision  Society) 


JNO.  S.  FIELDING,  C.  E. 

DAMS 

Room  2,  IS  Toronto  Street       •  TORONTO 


Edward  B.  Merrill 

Electrical  &.  Mechanical 

Engineer 
16  King  St.  W.  Toronto 


Rodei?ick  «J.  Pax^ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Afner.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  I,ighting  Systems. 
Long  Distance  Power  Transmissions. 
R;ici*=    rfst- -VgUifltiifir. 

52-53  Janes  Building   -    TORONTO,  CAN- 

Cable  Addre<9s  "Rodparke"  (  W  V.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


ROSS  &  HOLQATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
ions.    Electric  Railways,  Lighting 

and  Power  Systems. 
Arbitrations,  Reports,  Etc., 


ST.  FRANCOIS  X4VIER  ST. 


MONTREAL 


T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E.. 

Consvilting  Engineer 

Plans,  Estimates  and  Supervision  of 
Hydraulic 
Steam  and 
Electric  Plants 

55  Sparks  St.    -   OTTAWA,  ONT. 


Woodman  Brothers 

Heymilfon.  Ont. 

CEDAR  POLES 

Bovight  and  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


ENDERS  WANTED 


POWER   CONVEYING  MACHINERY  ™" 

HOUSES  CATALOGUES  AND  ESTIMATES  FURNISHED  YARDS 


WARE-    BORDEN  cSiSELLECK  CO.  AND 

HOUSES  l^yGItfEERS  AA'D  SI  AN  C  FA  CT  U  RERS  DOCKS 


J.  B.  FARWELL  &  SON 

Contractors   and   Dealers  in 
CANADIAN,  WESTERN  and  SOUTHERN  CEDAR 

TELEGRAPH,  TELEPHONE  AND  ELECTRIC  LIGHT 


FOLKS 


OSWEGO,  N.  Y. 


BANCROFT,  ONT. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 

WESTON  tmi  wmm  go. 

Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 
New  York  Office  :  74  Cortlandt  Street. 

European  Weston  Electric.-il  Instrument  Co.,  Ritterstrasse  No.  83. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  II.  Cadiot,  12  Rue  St.  Georges. 

ESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


W 


Weston  Portable  Galvano- 
meter—for Bridge  Work. 


r  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
of  extreme  accuracy  and  lowest  consumption  of  en'rgy. 


RECENTLY  PUBLISHED: 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Page.s,  Illustrated 


In  Strong^  Clotli  Rinding 


"^THE  preparatory  chapters  are  devoted  to  a  concise  explanation  ot 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  anj-  further  ex- 
tent. 

FRICE  50  CEXTTS 

Tti6  G.  H.  Mortimer  Publisliino  Gompany,  o!  Toronto,  Limited 

TORONTO,  -  CANADA 

.Send  for  Table  of  Contents 


THE  CANADIAN  ELECTRICAL  NEWS 


March,  1905 


SPARKS. 

A  ot  Monirealors  wont  to  Sli,i\vinij;an  Kails  011  Fobniary 

i5ih  tv->  witness  the  siartinj;  of  the  new  g-enei-ator.  This  g-enora- 
tor  is  ol  10,500  h.p.,  thus  ijiving  (he  conipanv  a  total  capacity  of 
.'S.SvVj  h.p. 

The  second  annual  report  of  the  Electrical  Devolopnu  iit  t  om- 


that  tin-  piotjrcss  of  tlio  woi  ks  under  construction  has  been  more 
r.ipid  Mi.in  oxpoctotl,  aiul  that  every  engineering  difficulty  has 
Ih'imi  oxon-onu'.  ll  i'-  cxpiH  toil  that  the  work  will  be  completed 
aiKl  In  opiM  al  ion  llu'  -^nninu'i-  of  1906.  The  transmission  line 
of  llu-  foionlii  aiul  .\iaL;ai-,i  I'ower  Company  is  nearing  comple- 
tion, and  we  luulorslaiKl  that  it  is  the  intention  of  the  company  to 


jviny  of  Ontario,  Limited,  was  presented  at  the  annual  meet  ins;  of  proceed  at  an  carl)-  tlato  with  the  construction  of  an  electric 
Nh.ireholders  in  Toronto  on  I'ebruary  13th.     The  ilirectors  state      railwa)'  from  Toronto  to  Niagara  Falls. 


METALLIC  SEAMLESS  TUBE  CO.,  ... 

BIRMINGHAM         -         -  ENGLAND 

 Manufacturers  of  the  

"Metallic"  Steel  Conduit  System  for  Interior  Wiring 


V    ^«    ^»    -A.IL1SO    ^«    ^•  r»» 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Medal  Awarded  "World's  Fair"  Ghicaqo,  1893. 


THE  1905  EDITION 

S5ANDARD  WIRING 

PGR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Reduce  Your  Coal  Bill 


Your  coal  bill  is  a  large  item  in  your  expense 
account,  and  if  it  could  be  reduced  ten  per  cent,  it 
would  mean  a  large  addition  to  your  net  profit. 

The  Robb-Mumford  internally  fired  boiler  will 
make  a  saving  of  at  least  ten  per  cent,  over  an  ex- 
ternally fired  boiler  and  in  some  cases  consider- 
ably more. 


Robb   Engineering   Co.,  Limited 

AMHERST,  iV.,S. 

r  WM.  McKW,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Bell  Telephone 
AGENTS     ,  Bldg.,  Montreal  ;  J.  F.  PORTER,  355  Carlton  Street,  Winnipeg. 
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THE  BULLETIN 

S  MONTHS'  SUBSCRIPTION 
EM.. 

A  new  magazine  published  monthly  by 
the  Penberthy  Injector,  Ltd.,  contaming 
articles  selected  from  the  leading  trade 
papers  of  Canada  and  the  U.S.  of  practi- 
cal use  to  every  one  interested  in  mechan- 
ics.   Address  carefully  as  follows  : 

PENBERTHY  INJECTOR  CO.. 

Limited 
Corner  Pitt  and  Windsor  Sts., 

Windsor,  ONT. 


NATIONAL  ELECTRIC 
CODE  STANDARD 


ESTABLISHED  1849. 

BRAOSTREET'S 

Capital  and  Surlpus,  $1,500,000. 


Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
ty  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial.  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont- 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec. 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver. 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


"SHAWMUT" 

ENCLOSED  FUSES 


Now  Rea-dy  for  Delivery 

Write  to-day  for  Bulletin  28. 

CKas  -  SKaLwmut  Company, 

NEWBURYPORT.  MASS. 

Liuie  Giant 
D0UDI6  TorDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 
Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

^    J.  G.  WILSON  &  GO. 

Glenora,  Ont. 


aiaotaocMLsa. 


SADLER  HAWORTH 


TANNERS  AND 
MANUFACTURERS  OF 


Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  CLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

Cablegrams  :  Glervyards,  Bonnybrldge.  V-  v  Codes  vised.  A. B.C.  and  Glenyrds. 

Manufacturers  of  all  kinds  of  Fire  Cla^y  Goods»  Gatnister  and  Silica  Goods,  for 
Iron  and  Steel  Works  a^nd  Gas  Works,  in  clviding  Boiler  Sea^ting  Blocks 
a-nd  Covers  of  all  sizes.    Ground  Fire  Cla^y.  Ganister  a^nd  Silica  ofpicKs 
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SPARKS, 

Tho  Town  touiu-il  of  VvUwc  AUhti.  \.\V.T.,  havo  ordoivd  a 
Woslinjrhoiise  alti-inalor,  wtiuli  will  iloubK-  llu-  tapacitv  of  tlu- 
plant.  ^ 

Mr.  Roswoll  C  Fisl\or  inlomls  oroclinjj  anollior  new  apart- 
ment buildinj;  on  Shorbrooko  street,  Montreal,  in  whii  li  ho  will 
instiill  an  electric  plant  for  ligfhtins:  the  building. 

The  Cape  Breton  Electric  Company  has  ordered  a  1 50  liorso 
|V5\ver  enjjine  from  the  Robb  Eng'ineering  Compain  10  incrt-asc 
the  cajvicity  of  their  North  Sidney  power  station. 

The  nonunion  Coal  Company,  Sydney,  N.  S. ,  arc  incroasinj;- 
their  lij^htiiiir  plant  at  International  Pier,  and  will  install  two  sixty 
luMsc  power  Robb-Mumford  hoiU-rs  and  ;i  seventy-live  horse 
pvn\er  Robb-Arnistrong-  enyine. 

The  Doniinion  Iron  &  Steel  (."ompany,  iM'  S\dney,  N.S. ,  are 
incrcasinjr  their  power  plant  aiul  ha\e  L;iveii  a  contract  to  the 
Canadian  General  Electric  Conipaii\  lor  iwo  alternating  current 
generators  of  600  k.w.  each  to  be  elin  cl-eonnected  to  two  vertica] 
engines  of  S50  h.p.  to  be  supjilied  by  the  Goldie  &  McCulloch 
Company  of  Gait,  Out.  The  company  intend  to  reconstruct  their 
electrical  equipment. 

Messrs.  Joseph  Simpson  &  Sons,  of  Toronto,  are  building  a 
power  house  in  connection  with  their  knitting  mills,  and  have 
placed  an  order  with  the  Canadian  General  Electric  Company 
tor  a  250  k.w.  3-phase  ent;ine  i\  pe  alternator  and  twenty-six 
3-phase  550  volt  mduclion  motors.  The  alternator  will  be  con- 
nected to  a  t.indem  eominMnul  "Ideal"  engine  supplied  by  the 


Goldie  Mi-Culloeh  Conipaiiy,  of  G^lt,  Ont.  Two  new  boilers 
are  also  In-ini;-  instalKnl.  All  motor  wires  are  to  be  run  in  Rich- 
nuMult  conduit  in  the  mills  and  underground  to  the  power  house. 
It  is  also  the  inlentioii  to  remodel  the  drives  throughout  the  mills. 
The  cnlire  wim  k  is  being  carried  out  under  the  supervision  of  ]\Ir. 
II.  V.  Sliieklantl,  electrical  engineer,  Toronto. 

Mr.  H.  H.  Ji  Tikins,  ofToronto,  has  invented  a  new  fender  which 
is  attached  to  the  front  truck  so  that  it  is  continually  held  about 
three  or  four  inches  above  the  ground.  An  automatic  bar 
sheathed  in  thick  rubber  is  in  front,  and  the  slightest  pressure  on 
this  bar  causes  it  to  recoil  hack  two  or  three  inches  and  re- 
leases certain  catches,  which  let  it  fall  to  the  ground.  The  bar 
attaching  I  lie  fender  to  the  truck  is  made  to  form  an  effectual 
guard  against  any  object  getting  under  the  wheels  from  the  side. 
The  bottom  of  the  fender  is  made  of  thinly-netted  ironwork,  and 
a  wire  netting  is  placed  at  the  back'  to  prevent  an  object  which  is 
struck  from  falling  violently  against  the  front  of  the  car. 

The  annual  meeting  of  the  Hamilton  Cataract  Power,  Light  & 
Traction  Company  was  held  recently,  when  a  satisfactor}'  state- 
ment was  presented.  It  was  shown  that  in  1898  the  company 
were  selling  only  148  horse  power,  whereas  they  are  now  selling 
over  8,000  horse  power.  It  was  decided  to  proceed  with  the  ex- 
tension of  the  radial  railway  to  Oakville  in  the  spring.  The  fol- 
lowing officers  and  directors  were  re-elected:  Hon.  J.  M.Gib- 
son, president ;  Jas.  Dixon,  vice-president  ;  J.  R.  Moodie,  treasur- 
er ;  W.  C.  Hawkins,  secretary  and  general  manager ;  John 
Dickenson,  ex-M.P.P.,  J.  W.  Sutherland  and  J.^  A.  Kammerer, 
directors. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST. 
LONDON,  ENG. 


TURNER  BROS., 


IJSTABLISHED  1870. 


o 


MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOl  PERMANENT  MAGNETS. 

Sole  Reoresentatives  tor  Canada  • 


BRIGHT  CHAKCOAL  IRON  RODS 

Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMCOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BE.TTE.R  HIGH  SPBBD  BNGINB  BUILT 
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Lamp  Mechanism.        Multiple  Alternatingf  Arc  Lamp  Lamp  with  Door  Opened  for 

with  Opalescent  Outer  Globe  Inspection  of  Mechanism 


The  Westinghouse 

Multiple  Alternating  Arc  Lamp 

Quiet  and  steady  in  operation.     Parts  small  in  number 
'  and  easy  of  access,  facilitating  inspection  and  adjust- 

ment.   Unexcelled  insulation.    Each  lamp  subject  to  a 
ground  test  of  7,000  volts  before  shipment 

The  fireproof  construction  enables  it  to  withstand 
any  current  passing  through,  with  carbons  in  contact 

Circular  1902  gives  particulars  ;  write  for  it 

Canadian  Westinghouse  Co.,  Limited  I 

General  Offices  and  Works,  HaLmilton,  Onta^rio 

For  PaLrticulars  Address  Nearest  Office 
Lawior  BIdg.,  King  a-nd  Yonge  Streets,  Liverpool  S,  London  S,  Globe  Bldg 

Toronto  Hamilton  Montreal 


152  HsLStings  Street 

Vancouver 


922-923  Union  Bank  Building         134  GraLnville  Street 

Winnipeg  HdLlifaLX 


IV. 
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[Jess, 


|Vl^Laren5tBate 


T.W.NESS 


CO- 


/ 1 


JELEPHONES^«°E 


Milde  MicrDphonp 

The  best  TRANSMfTTEP 

inthEWorirl 
QUEerC  AGENTS 


.SwltGH-Boarfls  and  flnniiiiciaiors 


FIRE  ALARM  APPARATUS  and  L 
TELEGRAPH  INSTRUMENTS  0) 


Nessphones,'  Montreal 

732  DoFChestep  St. 
MONTRt5if\L 

Telephone  Main  iic». 


Electrical  Supplies  of  all  kinds. 


/Montreal 


Uncle  Sam  would  not  allow  his 
battle.ship.s  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.     It  is  cheapest  in  lon^  run. 

Syracvise  Smelting 
Works 

Montreal  New  York  Seattle 


The  Electrical  Construction  Co.  of  London,  Limited 

32-40  DuDdas  Street,  London,  Can.— Phone  1103 

Dynamos  and  Motors 


Perfection 
Type 


Multipolar 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


SECTORrPATTBRN  iLLUMINATEO'DlAL  INSTRUMENT. 


FOXCROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  t,ondon." 

Contractora  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  Gobnty  Council,  etc. 

.  .  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical   Measuring  Instruments 

....  AI,SO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fuses, 
Distritwting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovint  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON.  ENGLAND 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  you  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

FRED  THOMSON  &  CO. 

770.774  CRAIG  STREET.  ^^^TREAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


TORONTO,  MONTREAL,  WINNIPEG,  APRIL,  1905 


PRICE  10  CENTS 
$1.00  Per  Year. 


SHORT 

CIRCUIT 

AT  FULL  LOAD 

WILL  NOT 

INJURE  THIS 


Generaior 


Do  you  know  of  any 
other  make  to  which 
this  will  apply?  If 
not,  you  only  ROB 
YOURSELF  when 
you  fail  to  buy  a 

"JOHNSON" 

(PATENTED) 


GENERATOR 

[OF    USj,,ob-^  /fi/ 


THE  UNITED  ELECTRIC  CO.,  LIMITED  '^^"/oTonto 


1  ' 


RAILWAY  LINE  MATERIAL 

Rail  Bonds — Track  Cleaning  Devices 
Electric  Construction  Material,  Tools,  Etc. 


KINDLY  SEND  US  LIST  OF  REQUIREMENTS 
INFORMATION  AND  PRICES  PROMPTLY  FURNISHED 


CANADIAN  GENERAL  ELECTRIC  COMPANY 

LIMITED 

Head  Office :  TORONTO,  ONT. 

District  Offices  :    MONTREAL    HALIFAX    OTTAWA    WINNIPEG    CALGARY    VANCOUVER  ROSSLAND 
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ThB  FIRSTBRQOK  BOX  CO.,  Limited 

Kin,/  St.  Kast.      -  TOROXTO 

TOPPINS, 

SIDE-BL.OCKS 

ANi.  CROSS-ARMS 

WRITE  FOR  I'ARTUULAKS. 


FINE 


LotiR  Distance  Telephone  Main  4118 

VoltSL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  proprietor. 


The  Broad  Scope 
of 

.Hardware  and  Metal 

The  only  paper  of  its  class 
in  Canada — makes  it  a  me- 
dium for  certain  classes  of 
advertising  ot  exceptional 
value 

For  Advertising  of  Building 
Supplies  tt  is  idesLl. 

Send  for  sample  copy  and 
rates. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg 


TENDERS  WANTED 


iCANAOIAWCOmRACTREtORD 

TORONTO.  V 


f. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


MONTR&f=\b  TORONTO 


mi  AND  mim  imw  wire 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


FOR  SALE 


WRITE  FOR  PRICES 


60  K.W,    no  Volts  Edison  Dynamo,  with  Spare  Armature. 

60  K.W.  1000     "     S.  P.  Thomson-Houston  Dynamo,  with  Exciter. 

35  H.  P.  250     "     Sprague  Motor. 

10  H.  P.  250     "     Toronto  Electric  Company  Motor. 

5  H.  P.    250     "     M.  P.  Electrical  Construction  Company  Motor. 

2  H.  P.  250     "     M.  P.  Royal  Electric  Company  Motor. 

Let  VIS  haar  from  yovi,       BUYER,  or  SELLER. 

MLMCTRIC  REPAIR   &  CONTRACTING  CO. 

617  A  619  Lazauchetlere  St.        ■        MONTREAL        -         Telephone  Mala  2177 


ZINC  &  AMALGUNED 
;v  roR  ^bcc  £ 

,  i^NADA  Metal  ^. 

William  St.,TORONTO.  Telephone  Main  \m. 


Lord  Kelvin's  PsLtent 

Sole  Makers-KELVIN  &  JAMES  WHITE  lTD}'?^""^'^'''^^"^"" 


ELECTRICAL 

INSTRUMENTS 


GRAND  PRIX 


r  66  Victoria  St. ,  I<ondon 


PARIS,  t900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  an  see  that  you  GET  THEM 
Ammeters  Transmission 
Voltmeters     ''^'^  Traction 
Wattmeters  Lighting 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF- 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 


Carvai.dla..n  Branch': 
52  Adela^ide  St.  W..  TORONTO 


"'If/wHZfr  BOSTON 
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Pair 

McCormick 
Tvirbirves 

4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 

S.  Morgan  Smith  Company,YorK,pa.,u.s./v. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  cataloflue  if  Gontempiatina  purcHase  of  TurDies 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY,   -   »   «  MONTREAL 


RHODES  MOTORS 

To  Meet  Keen  Competition  and  Heavy  Import  Duties  aLnd  Freight, 

we  bes  10  inform  manufacturing  engineers,  financiers,  or  those  whom  it  may  interest,  that, 
we  being- the  owners  of  all  the  foreign  rights  for  the  manufat  ture  and  ^aleofthe  well- 
known  Rhodes  Motors,  are  in  a  position  to  treat  with  responsible  parties  who  are 
willing  to  entertain  the  proposition  of  purchasing  such  rights  from  us  for  the  Dominion  of 
Canada,  and  can  offer  intending  purchasers  the  unique  advantage  of  manufacturing 
R-hodes  Motors  under  license. 

The  costs  of  the  R.hodes  Motors  are  lower  than  those  of  other  manufacturers  ;  the 
absolute  simplicity  of  standardization  assisting  to  that  effect.  The  cost  of  equipping  a 
factory  for  this  purpose  is  very  small,  or  existing  factories  with  modern  tools  can  be 
brought  into  use. 

We  will  supply  to  purchasers  of  such  rights,  full  detailed  working  drawings  of  all 
sizes  of  machines,  specifications  for  various  voltages  and  speeds  from  yi  to  60  H.P.,  num- 
bering some  1,000  specifications  in  all,  together  with  all  patterns  (wood  or  metal)  for 
standard  sizes,  and  further,  we  will  give  estimates  as  regards  the  cost  of  equipping  a 
factory  suitable  for  this  purpose,  providing  we  have  data  as  to  estimated  output  and  ex- 
tent of  operations. 

We  also  supply  particulars  of  generators  of  similar  sizes  and  built  in  the  same  type  of 
frames;  also  the  data  of  the  wel -known  R  F  T>  po  Alternating  Current  Single  Phase 
Motor,  specially  adapted  for  Lilt  Work,  of  tin-  Coninuitalor  atul  Slip  King  Type,  which 
starts  up  with  double  full  load  torque  with  only  normal  running  current,  a  most  efficient 
motor  having  a  good  power  factor.  This  machine  absolutely  starts  up  on  double  full  load 
without  a  kick  of  any  description. 

The  services  of  an  experienced  engineer  will  be  supplied  to  purchasers  who  will  assist 
to  carry  into  effect  the  necessary  organization. 

We  shall  be  pleased  to  hear  from  anyone  who  is  interested  in  such  a  proposition. 

RHODES  ELECTRICAL  PARENT  SYNDIDATE,  limited 

70  and  71  Bishopsgate  Street,  Within,  LONDON,  E.  C. 
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The  .Maclood  Kleolric  Light  &  I'owor  C  orwivmy,  l.imitoil,  lias 
boon  inooi-porateii  at  Maolooil,  X.W".  1'. 

Paul  Wooil,  Siitton,  M.m.,  w  lio  w  ill  ilovi-K^p  a  walor  powor  lor 
>-K'i-trio  liirlit  aiul  powor  aiul  pulp  mill,  lias  rolaiiunl  iho  si-rvioos 
of  Mr.  K.  S.  Kolsfh,  lonsiiltiiii;  iHijiinoor.  Monlroal. 

Mr.  K.  l">akriior,  of  Toronto,  has  boon  appi^inloil  oxporl  to  llio 
Si-U'ot  C'ommittoo  of  tlio  noininion  Govornmonl  which  isiiu  osl- 
iC.itini;-  tho  tolophoiio  systoms  In  opi-ralioii  in  Canada  anil  olso- 
uhoro. 

It  is  luulorstooii  thai  iho  proposoil  i-xlonsion  iW  llu-  1  laniilliMi, 
t."irinisbv  and  Boanis\  ilK-  oloiM rir  r,iil\\,i\  li>Sl.  (. '.i  1  liai  inos  li,  1  s 
boon  abandonod  for  tho  prosonl  o\viiij4  to  (lio  noi  i\ssil\  ol  i  011- 
stniotinjr     number  of  expensive  bridges. 

Mr.  J.  R.  Booth,  millionaire  lumberman,  of  Ott.iwa,  has  askrd 
ihe  City"  Council  for  a  99  years"  lease  of  I'nion  Sqnarc,  al  the 
Chaudiere,  where  he  "desires  to  est.ahllsh  a  3,000  horse  power 
steam  pl.mt  to  provide  power  for  his  paper  mill  and  other  indus- 
liies. 

The  Keowatin  Power  Company  are  inviting-  offers  for  the  use 
of  electric  power  to  bo  developed  at  the  company's  dam  at  Kee- 
watin.  Out.,  and  transmitted  to  any  point  within  a  distance  of 
thirty  miles.  Mr.  John  Mather,  of  Ottawa,  is  one  of  the  pro- 
moters of  the  company. 

The  Georgian  Hay  Power  Company,  Limited,  of  Toronto,  are 
seeking  to  secnre  iii;lils  lor  ilist ributing  power  from  the  cor- 
poration of  Owen  Sound,  Ont.  It  is  proposed  to  transmit  the 
jiowor  from  Kngenia  Falls.  Mr.  Thomas  McLaughlin,  of  Tor- 
onto, and  Mr.  B.F.  Reesor,  of  Lindsay,  are  two  of  the  promoters. 

The  Western  Electric  Light  &  Power  Company  have  secured 
control  of  a  water  power  on  the  Assiniboine  river,  about  five 
miles  east  of  Brandon,  Man. ,  and  have  had  plans  prepared  for 
developing  power.  It  is  expected  that  between  12,000  and 
15,000  horse  power  can  be  developed.  Brandon  citizens  are 
the  promoters. 

The  Fountain  Condenser  Company,  Limited,  has  been  incor- 
porated at   Petrolia,  Ont.,  to  manufacture  steam  condensers. 


d.impers  ;uul  ollu-i-  devices  tor  use  in  boiler  chimneys  and  smoke 
slacks.  The  capital  is  $40,000  and  the  provisional  directors  are 
Messrs.  J.  C.  Founl.ain,  John  .Schram,  D.  S.  Robb,  J.  C.  Winters 
ami  Isaac  Cireenizen. 


riu 


folk 


ithorilies  of  Kingston,  Ont,  have  fixed  the 
lor  electric    light   and    power: — Light,  for 


500,000  kilow.ill  hours  anil  under,  fourteen  cents  net  ;  over 
500,000  kilowatt  lunns,  Iwi'he  cents  net  ;  power,  up  to  100,000 
kilowatt  hours,  U  n  cents  ;  between  that  and  400,000,  eight 
cents  ;  over  400,000,  six  cents. 

Tlu- authorities  of  McGill  University,  Montreal,  are  aware  of 
l!ie  iiuport.uice  of  keeping  their  students  in  the  Science  Courses 
iiilornied  upon  the  latest  advances  in  the  manufacturing  world, 
l  or  th.it  purpose  the  leading  specialists  in  different  branches  are 
iin  ited  from  time  to  time  to  address  the  students.  Mr.  H.  A. 
Hurson,  B.  A.  Sc.,  chief  electrical  engineer  of  Allis-Chalmers- 
Bullock,  Limited,  has  just  completed  a  series  of  addresses  upon 
"  Induction  Motors,"  of  which  the  company  make  a  specialty. 

The  Canada-Middlesex  Railway  Company  are  seeking  a  char- 
ter from  the  Dominion  Government  to  build  an  electric  railway 
from  the  Niagara  frontier  through  St.  Catharines,  Woodstock 
and  Brantford  to  London.  It  is  understood  that  the  promoters 
are  the  owners  of  the  Niagara  Welland  Power  Company's  fran- 
chise and  have  plenty  of  capital.  l\Ir.  John  MacCunn,  chief 
engineer  for  the  company,  states  that  the  water  power  on  the 
Welland  river  about  four  miles  from  St.  Catharines  is  capable  of 
developing  100,000  horse  power. 

The  Britannia  Power  Company  announce  in  a  recent  issue  of 
the  British  Columbia  Gazette  the  nature  of  their  proposed  works. 
It  is  proposed  to  dam  Britannia  creek  and  convey  the  water  by  a 
pipe  line  to  the  power  house  at  Britannia  Beach,  where  power  is 
to  be  generated  to  operate  the  tramways,  concentrating,  crush- 
ing and  other  machinery,  and  for  the  purpose  of  scientifically 
operating  the  Britannia  group  of  mines,  about  four  miles  inland. 
A  tram  line  will  also  be  constructed  for  transporting  the  ore  from 
the  mines  to  the  reduction  works.  The  estimated  cost  of  the 
undertaking  is  $120,000. 


A  Good  Belt  Tightener 


Many  a  platit  is  in  need  of  a  good 

Belt  TigtLtener 

We  make  them  in  all  styles  and  sizes.  Our  patterns 
are  very  complete,  therefore  quick  shipments  and  rea- 
sonable prices  are  possible. 

DODGE  MANUFACTURING  GO. 

ENGINEERS,  FOUNDERS,  MACHINISTS 

TORONTO  -  MONTREAL 
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The  town  of  St.  Andrews,  N.  B.,  proposes  to  issue  debentures 
for  $10,000  for  establishing  an  electric  light  plant. 

The  Electric  Reduction  Company,  of  Buckingham,  Que.,  are  in 
the  market  for  second-hand  direct  current  generators  and  motors. 

Improvements  and  extensions  to  the  electric  light  plant  owned 
by  the  corporation  of  CoUingwood,  Ont. ,  are  under  consideration. 

The  City  Council  of  Hull,  One.,  have  awarded  the  contract  for 
machinery  for  the  electric  light  plant  to  the  Canadian  General 
Electric  Company. 

The  Fergus  Electric  Light  &  Power  Company,  Fergus,  Ont., 
have  recently  made  improvements  to  their  plant  and  have  in- 
stalled Westinghouse  enclosed  arc  lamps. 

The  British  Columbia  Electric  Rallwa\-  Company  are  desirous 
of  engaging  a  general  superintendent  for  their  system  in  Van- 
couver, Victoria  and  New  Westminster. 

The  ratepayers  of  Richmond,  Que.,  are  considering  the  taking 
of  a  backward  step,  as  we  are  advised  that  the  electric  light 
may  be  abolished  and  gasoline  lamps  substituted. 

The  Olds  Milling  &  Elevator  Company  has  been  formed  at 
Olds,  N.W.T.,  to  build  a  500-barrel  flour  mill  and  install  iui 
electric  plant  for  lighting  the  village. 


The  by-law  to  provide  for  the  development  by  llu-  \'illage  of 
Morrisburg,  Ont.,  of  1,100  horse  power  on  the  canal  at  that 
place,  was  carried  by  the  ratepayers  on  March  31st. 

It  is  understood  that  the  Brantford  Electric  &  Operating  Com- 
pany intend  installing  a  steam  plant  in  their  power  house  to 
provide  relief  from  shut-downs  on  account  of  floods. 

The  following  officers  of  the  Sandwich,  Windsor  and  Amherst- 
burg  Electric  Railway  Company  have  been  elected  for  the  cur- 
rent year  :  President,  H.  A.  Everett;  vice-president,  J.  C.  Hut- 
chins  ;  secretary,  A.  E.  Peters. 

Arrangements  are  said  to  have-been  completed  within  the  past 
month  for  the  building  of  an  electric  railway  between  Chatham 
and  Wallaceburg,  Ont.  Mr.  G.  W.  Kipp  and  other  United 
States  capitalists  are  said  to  be  at  the  back  of  the  project. 

Mr.  R.  S.  Kelsch,  Montreal,  consulting  engineer  for  the  Lake 
of  the  Woods  Milling  Company,  has  purchased  two  400  k.  w. 
direct  connected,  60  cycle,  600  volt,  three-phase  generators, 
switch-board,  and  nine  three-phase  550  volt  induction  motors 
ranging  from  25  horse  power  to  75  horse  power,  for  the  Lake  of 
the  Woods  Milling  Company's  plant  at  Keewatin,  Ont.  The 
above  apparatus   will   furTiisli   power  for  operating  their  grain 


THE  ELECTRIC  MAINTENANCE  &  SUPPLY  CO.,  Ltd. 


MONTREAL 


Long  Distance  Phone  Main'4945 


Do  it  now!  What!  Give  us  a  chance  to  quote  on  your  repair  work 
ARMATURE  COILS,  COMMUTATORS  REBUILT,  FIELD  COILS,  ARC  LAMP  REPAIRS 

We  use  the  latest  and  most  approved  methods  in  our  works.    We  buy  and  sell  second-hand  apparatus. 
Electric  measuring  INSTRUMENTS  repaired  and  RECALIBRATED. 
-4   V    V   ^.   GIVE    US   A    TRIAL,   'y.  r.- 


mioriningion 


PiiiiiplnQ;MaGliin6rii,  Boilers,  Fillers, 
Water  Meiers,  Gasilnos,  Tanks,  Eic. 


Above  Cut  shows  "Worlhington"  Conoidal  Pumps  on  Condenser  Service.  One  circulates  tiie  water  in 
cooling  tower,  the  other  through  condenser.  These  pumps  are  adapted  for  large  volumes  against  low  heads, 
and  are  inexpensive  and  will  maintain  a  high  efficiency.  "Worthington"  Turbine  Pumps  are  adapted  to  every 
service.     Write  for  particulars  and  catalogue. 

The  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

BUILDERS  FOR  CANADA. 
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CANADIAN  PATENTS. 

Below  will  bo  tound  a  list  of  patoiits  i;i;uili-< 
inoiUh  lor  devices  comieotovl  with  the  elei  ti  ii  a 
is  furnished  to  us  by  Messrs.  I"etherstonhau>;l 
ent  solicitors,  Ottawa: 

R.  &  G.  H.  Gerow,  North  I'ort,  Onl.,  in.  ainUvsi  ent  electric 
lamps;  S.  B.  Klynt,  Meridian,  Mississippi,  insulalers  lor  electric 
wires;  M.  U.  Slioenborg',  San  Francisco,  electric  water  heaters; 
1.  Deutsch,  Montreal,  universal  joints;  A.  C.  Eastwood,  Cleve- 
land, Ohio,  motor  controlling:  system;  G.  S.  Carson,  Iowa,  Iowa, 
electrical  choke  coils;  R.  M.  Newbold,  Louisville,  Ky.,  electric 
li^htin^  apparatus  for  railway  cars;  W.  I>.  Tolti-r,  Schenectady, 
elastic  fluid  turbines;  J.  C.  Callan,  Lynn,  Mass.,  valve  mechan- 
isms for  elastic  fluid  turbines;  R.  H.  Rice,  Lynn,  Mass. ,  turbine 
wheel  construction,  elastic  fluid  turbines;  F.  R.  Boyd,  Lynn, 
Mass.,  nozzles  for  elastic  thiiil  turbines;  F.  C.  Hewitt,  New 
York,  means  for  amplilN  Iul;  clccli  ical  variarions,  methods  of 
;imp!ifying  electrical  vari.ilions;  11.  C.  Hunt,  Bellplain,  Iowa, 
cleats  for  electrical  wiring-,  combination  brackets  and  knobs  for 
electric  conductors;  J.  Riddell,  Schenectady,  universal  bucket 
cutting-  machines;  J.  D.  Price,  Aurora,  111.,  signals;  M.  C.  Burt, 
Chicago,  incandescent  electric  light  bulbs;  G.  L.  Campbell, 
Williamsport,  Pa.,  electric  railwaj'  systems;  J.  Burke,  Erie,  Pa., 
laminated  cores  for  dynamo  electro  machines,  brush  holders  for 
dynamo  electro  machines;  P.  H.  Thomas,  Montclair,  N.  J., 
methods  of  replenishing  electrode  waste  in  gas  or  vapor  electric 
devices,  gas  or  vapor  electric  devices,  system  of  electric  dis- 
tribut-on,  ballast  device  for  vapor  lamps;  L.  Bradley,  Milv\akuee, 
electric  current  controllers;  G.  F.  Attwood,  Wakefield,  Mass., 
boat  propellers;  C.  M.  |Fisk,  Napoleon,  Ohio,  electric  meters, 
process  of  making  commutators;  F.  E.  Phillips,  Hyde  Park, 
Mass.,  electric  current  regulators;  W.  A.  Johnston,  Toronto, 
electric  machines. 


TRADE  NOTES. 

The  Dominion  Coal  Company  recently  placed  an  order  with 
Allis-Chalmers-Bullock,  Limited,  Montreal,  for  eleven  new  In- 
gersoll  coal  cutters.  The  company  had  already  175  of  these 
machines  in  operation. 

The  Simplex  Engine  Company,  Limited,  with  head  office  in 


Toronto,  has  recently  been  incorporated  to  manufacture  and 
iie;il  in  ste.ini  and  t;as  eii^ines,  etc.  The  provisional  directors 
are  Messrs.  W  L.  Rice,  11.  L.  Rodgcrs  and  G.  C.  Edwards. 

The  Truckee  River  General  Electric  Company,  a  large  power 
distributing-  compan)'  of  California  operating  many  high  poten- 
tial lines,  will  add  a  2,000  k.w.  Westinghouse  alternating  cur- 
rent belt-driven  generator,  four  750  k.w.  and  four  625  k.w- 
transformers  to  their  present  equipment.  Westinghouse  low 
equivalent  lightning  arresters  and  choke  coils  are  being  used 
for  the  protection  of  apparatus  and  more  will  be  added 

The  Wellman-Seaver-Morgan  Company,  with  main  office  and 
works  at  Cleveland,  Ohio,  announce  that  Mr.  Geo.  B.  Damon, 
who  has  been  manager  of  their  New  York  office,  has  been  trans- 
ferred to  an  important  position  in  connection  with  the  engineer- 
ing and  sales  department  at  Cleveland,  Ohio,  and  that  Mr.  W.A. 
Stadelman,  for  the  past  ten  years  manager  of  the  eastern  office 
of  the  Brown  Hoisting  Machinery  Company,  has  become 
manager  of  the  general  eastern  office  of  the  Wellman-Seaver- 
Morgan  Company,  -with  offices  at  No.  42  Broadway,  New  York 
City. 
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STANDARD 


TELEPHONE  SETS 

FOR.  SALE 
$5.00  PER  SET 


SLIGHTLY 


USED  BUT  IN 

APPI.Y  TO 


GOOD  ORDER 


SALES  DEPAR.TMENT 
178  Mountain  Street.  MONTR.EAL.  QUE. 
or  to  any  Local  Marvager  of  THE  BELL 
TELEPHONE  COMPANY  OF  CANADA. 
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PACKARD 


TBANSFORMEBS 


Close  Regulation 
Low  Iron   and   Copper  Losses 
High  Efficiency 
Cool  Operation 


DECSRIPTIVE  BULLETIN  SENT  ON  REQUEST 
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ALLIS-OHALMERS-BULLOOK 

LIMITED 


View  of  Montreal  Sub-Station  of  Shawinigan  Water  and  Power  Co.  Showing  Five  1200 
H.  P.  Frequency  Changers  and  the  great  8,000  H.  P.  Frequency  Changer  installed  by  us. 


MANUFACTURERS  IN  CANADA  FOR  THE  ALLIS-CHALMERS 
CO.,  MILWAUKEE;  THE  BULLOCK  ELECTRIC  MFG.  CO.,  CIN- 
CINNATI; THE  INGERSOLL-SERGEANT  DRILL  CO.,  NEW 
YORK;   AND   THE     LIDGERWOOD   MFG.    CO.,  NEW  YORK 


Head  Office  and  Works  :  MontreaL 
Branches  at  Halifax,  Toronto,  Winnipeg,  Nelson  and  Vancouver. 
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CLASSIFIED  INDEX  OF  ADVER.TISERS. 


ALTERNATORS. 

Allis-Chalmers-Bullock  

C'anadian  General  Electric  Co  

Klecnic  Repair  and  Contracting  Co.  ... 
KItciricnl  Construction  Co.  of  London. .  . 

rrinsle  Co.,R.  E.  T  

P.ick.Aid  Electric  Co  

Thompson  &  Co.,  Fred  

I'niit'd  Electric  Co..  Limited  I, 


BABBITT  METAL. 

l\in.-ida  Mct.il  Co  '  

.'Syracuse  .^^melliiii;  Works  

BOILER  INSURANCE. 

Canadi.in  (.".isualty  lioilcr  Insurance  Co. 

BOOKS  AND  MAGAZINES. 

Canadian  Hardware  &  IVIclal  Merchant. 

Electrical  Publishing  Co  

Hazel,  Watson  &  Viney  

Standard  Wiring  


BELTING. 

Sadler  &  1  laworlli  


BOILERS. 

Goldie  &  McCulloch  Co   x 

Hamilton  Mfg.  Co.  ,Wm   xiv 

Robb  Engineering  Co   xvi 

Stratford  Mill  Hiiilding  Co   vii 

COMMERCIAL  AGENCIES. 

Bradstre-et's   xvi; 


CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 


Firsbrook  Box  Co. . 
Stuart-Howland  Co. 


Simpson,  T.  T   xv 

Starr,  Son  &  Co.,  John    xv 

Thompson  &  Co.,  Ered   IV 

ENGINES  (STEAM). 

Allis-Chalmers-Bullock   v 
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Waterous  Co   xvi  i 

Robb  Engineering  Co   xvi 

Stratford  Mill  Ruilding  Co   viii 

ENGINES  (GAS  AND  GASOLINE). 

Goldie  &  McCulloch  Co   x 

Hamilton  Mfg.  Co.,Wm  xiv 

Stratford  Mill  Building  Co   vii 

ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   vi 

Canada  Metal  Co   H 


CASTINGS. 

Turner  Bros   xviii 

CONVEYING  MACHINERY 

Borden  &  Selleck  Co   xv 

CONDUIT  TUBING 

Collyer  (S:  Brock   xii 

Metallic  .Seamless  Tube  Co   xvi 

Montreal  Electric  Co     xiv 

Richmondt  Conduit  Co   vii; 

DYNAMOS  AND  MOTORS. 

Allis-Chalmers-Bullock   v 

Canadian  General  Electric  Co   I 

Collyer  &  Brock   xii 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. . .  IV 

Packard  Electric  Co   iv 

Pringle  Co.,   R.  E.  T   x 

Starr,  Son  &  Co.  Jolin   yiii 

Thompson  &  Co.,  Fr.d   IV 

United  Electric  Co  I,  IV 

ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xi 

Brandeis,  Charles   xv 

Collyer  <t  Brfjck   x 

Electric  Repair  and  Contracting  Co   II 

Fielding,  John  S   xv 

Kelsch,  R.  .S   xv 
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Kelvin  &  James  White,  Limited    II 
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Turner  Bros   xviii 
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Penberthy  Injector  Co  
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Chase-Shawmut  Co  
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Thompson  &  Co.,  Fred   IV 

MAGNET  STEEL. 
Turner  Bios     ^^'ii 


METERS. 

Packard  Electric  Co   iv 

OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 

POLES 

Farwell,  J.  B   xv 

Woodman  Bros     xv 

PUMPS. 

Goldie  &  McCulloch  Co   x 

McDougall  Caledonian  Iron  Works,John  iii 

PULLEYS. 

Dodge  Mfg.  Co   ii 

Goldie  &  McCulloch  Co.   x 
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Collyer  &  Brock     xii 

Chase-Shawmut  Co   xvii 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   IV 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   xiv 

SWITCHES. 

Bongard  &  Co.,  C.  W   vi 

Chase-Shawmut  Co   xvii 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    I 

Canadian  General  Electric  Co   v 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    xii 

Electric  Repair  and  Contracting  Co.  .  .  II 
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Foxcroft  &  Duncan    IV 

Kelvin  &  James  White,  Limited   II 
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Pringle  Co.,  R  E.  T   x 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co   I, IV 
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Ness,  McLaren  &  Bate   I\' 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co.,  John   xiii 
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Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   xiii 


TURBINES. 

Hamilton  Mfg.  Co.   Wm .  .. 
Jenckes  Machine  Company 
Smith,  S.  Morgan   
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.Allis-Chalmers-Bullock    v 

Canadian  Westinghouse  Co   HI 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.  II 

Packard  Electric  Co   iv 

Pittsburgh  Transformer  Co   ix 
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Thompson  &  Co.,  Fred  
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The  DeWitt  Electric  Company,  of  Truro,  N.S.,  have  recently 
established  an  office  at  Fi  i-diTu  lon,  X.  B. 

The  Town  of  Napanee,  Out.,  will  build  a  lig-hting  plant  and 
have  retained  the  services  of  Mr.  R.  S.  Kelsch,  consulting 
engineer,  Montreal. 

The  City  Council  of  Calgary,  X.W.T.,  opened  tenders  on 
March  28th  for  establishing  a  municipal  .-liHir  ic  light  plant,  and 
appointed  Mr.  R.  S.  Kelsch,  E.E.,  of  Monlreal,  to  determine 
which  of  the  three  bids  should  be  accepted.  The  Civic  Com- 
mittee reported  in  favor  of  accepting  a  compromise  with  the 
existing  company,  but  this  was  rejected. 

In  the  Dominion  Senate  recently  Hon.  Mr.  Domville  moved  for 
the  adoption  of  a  select  committee  of  fi\  e  to  eiu|uire  into  the  pro- 
duction of  alumina  and  aluiuinujn  in  Cau.ul.i.  Ho  said  he  was 
fortified  with  all  the  authorities  on  the  subject    since  the  time  of 


Pliny.  Alumina  was  clay  and  aluminum  was  extracted  from  it 
by  means  of  electricity.  There  was  thirteen  times  as  much  of 
this  clay  Iti  the  world  as  there  was  iron,  and  the  patents  for  the 
process  expire  slKirtly  in  Great  Britain  and  the  United  States 
aiul  ne\  ei-  existed  in  Canada. 

The  City  Council  of  Vancouver,  B.C.,  have  reached  an  agree- 
ment with  the  British  Columbia  Electric  Railway  Company 
regarding  the  right  of  way  for  their  transmission  line  to  be  built 
in  connection  with  the  electritii  ation  of  the  Lulu  Island  Railway 
and  tlie  work  will  he  carric-d  to  completion  as  rapidly  as  possible. 
The  Council  were  influenced  by  a  letter  received  from  Aid. 
Gra  t,  who  was  in  Los  Angeles,  California,  at  the  time.  He 
wrote  that  he  had  called  upon  the  City  Electrician  there  and 
learned  that  they  have  no  restrictions  whatever  on  the  entry  of 
high  voltage  wires  into  that  city,  although  there  are  five  sub- 
stations right  in  the  heart  of  the  city.  The  wires  are  placed 
overhead  ;  in  no  instance  underground.  Station  on  Second 
street,  50,000  volts;  at  Plaza,  15,000  volts;  corner  Third  and 
Los  Angeles  streets,  15,000  volts;  near  Park,  15,000  volts;  at 
Fourth  street,  one  block  from  Los  Angeles  Hotel,  15,000  volts. 


"  LOHYS  "  Electrical  Stampings  and  Sheets. 

"COHESIVE"  Inner  Globes 

and 

"FABIUS  HENRION  NANCY''  Carbons 

FOR  ENCLOSED  ARC  LAMPS. 

WRITE  FOR  FULL  INFORMATION  AND  PRICES 

EDWARD  E.  GARY 

(NEW  YORK  Sole  Importer 

Wa.rehouses|j^^jj^.^^^^j^  27  Thames  St.,  NEW  YORK,  N.  Y. 
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THE  ELECTRICAL  INDUSTRY 
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THE  ELECTRICAL  MAGAZINE  has  now  been  in  existence  a  little  over 
a  year,  during  which  time  it  has  established  a  record  in  Electrical  literature. 

Its  World  Wide  Circulation  is  larger  than  that  of  any  similar  publica- 
tion in  the  United  Kingdom. 

Its  Articles  are  Written  by  the  leading  authorities  in  Electrical 
thought  and  work. 

Its  Illustrations  and  general  *  Get-Up  '  are  of  the  best  and 
To  Canadians  connected  with  or  interested  in  Electricity  it  cannot  fail  to  be 
of  the  greatest  assistance,  giving  as  it  does  full  and  authoritative  accounts  of 
progress  in  the  World  of  Electricity. 

So  Successful  was  the  Canadian  and  American  To  ir  Number  issued  last 
January  that  we  are  now  able  to  include  amongst  our  annual  subscribers  a 
great  number  of  Canadian  electricians. 

We  Want  Everyone  in  Canada  who  is  interested  in  Electricity  to  read 
THhi  ELfclCTrtlCAL  MAGAZINE  every  month,  for  which  reason 
We  Will  Send  It  to  any  pan  of  Canada  each  month  for  One  Year  on 
receipt  of  $3. 

SEND  YOUR  THRKK  DOLLARS  AT  ONCE    to  : 


THrE  ELECTRICflrL  PUBUSttiNG  CO.,  LTD. 

4,    Sovttharmijton    Ftow,    LONDON,  ENGLAND. 
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PUBLICATIONS, 

CatalOijiio  N\>  Si  lias  ivooiilly  1hh-ii  piihlishoil  by  AHis-Clial- 
mers-Bullook,  l.imit>.->.l,  Moiilival.  ll  is  di-votoil  lo  illustrations 
ami  iloscriptioiis  ot'  mai  liiiu'iy  ilosis^iuHl  for  tlio  I'xcavation  of 
rock  and  ore. 

Circular  No.  i<.h)S,  ivi-ontly  issuod  h\-  tho  C  .ni.ulian  \\\-stiiit;- 
hoiiso  Company,  I  lamiltoii,  i-ontains  uukIi  iiironiialii>n  roi;arcl- 
injr  tho  various  kiiuls  ol'  sw  iti-hboai  i!  iiulicatin iiisti  uiiu-nls 
njadi*  l>v  this  compan\ . 

"Church  Lightinjf  by  Electricity  "  is  llu-  lillc  ol  a  m  at  l)ooklcl 
which  the  W'estinghouse  Comp.inics'  riibli-^liniL;  Prp.i  1 1  mcnt  ha\ c 
just  proparetl  for  the  Nernst  Lamp  (.'onipan\  ,  .nul  w  hich  will  be 
ready  for  general  distribution  within  a  few  ilays. 

"Practical  Methods  of  Electro-Chemistry, "  by  F.  Mollwo  Pci- 
kin,  Ph.D.  :  This  book  has  been  publlslunl  In  l,onL;iiians,  Green 
&  Company,  _^C)  Paternoster  Row,  London,  \\.  C,  ;nul  sells  foi- 
six  shillinjjs.  The  work  has  been  sonn-  \  t  ars  in  preparation 
owing-  to  till-  tact  that  the  antlior  diil  not  wish  to  include  any 
experiment, ll  work  which  had  not  been  |ierson;diy  tested  or 
supervised,  ll  is  very  complete  and  should  stininlale  research 
in  connection  with  electro-chemical  problems. 

From  the  Waterbury  Hrass  Company,  Waterbury,  Conn.,  we 
have  received  a  very  eomplele  catalogue  of  the  extensive  line  ot 
brass,  copper  and  German  siU  er  ^oods  manufactured  by  them, 
such  as  sheets,  rolls,  iilales,  circles,  wire,  etc.  Their  seamless 
drawn  tubingf  for  boilei  tines,  ]nnnp  cy lintlers,  feed  water  heaters, 
steam  pipes,  etc.,  is  meelinjf  with  a  large  sale.  The  catalogue 
contains  many  useful  tables  of  weights  and  measures  on  brass 
and  coppermaterial,  which  should  be  found  helpful  in  estimating. 

"The  Insulation  of  Electric  Machines, "  by  H.  W.  Turner  ami 
H.  M.  Hobart  :  This  book  renders  available  to  engineers  some 
of  the  resuhs  of  twenty  \  ears  of  practical  work  with  insulating 
materiaN  and  a  careful  study  of  their  insulating  properties. 
There  is  doubtless  much  to  learn  on  the  subject  of  insulating 
materials  and  this  book  should  be  found  very 'instructive.  The 
illustrations  number  162.  The  publishers  are  Whittaker  &  Com 
pany.  Paternoster  Square,  London,  E.  C,  and  the  retail  price  is 
ten  shillings  sixpence. 


The  Canada  l-"oundry  Company,  Limited,  of  Toronto,  have 
published  Rulletin  No.  26,  referring  to  air  and  gas  compressors. 
Where  electricity  is  available,  the  use  of  electrically  driven 
compressors  is  advisable,  as  they  are  simpler  and  more  econom- 
ical in  operation  than  any  other  type.  The  Canadian  General 
I'.lectric  Company  and  the  Canada  Foundry  Company  being 
.illiliated,  complete  motor-driven  compressors  to  suit  any  con- 
ilitions  can  be  supplied  without  the  usual  division  of  responsibil- 
ity. The  construction  of  the  type  of  compressors  manufactured 
by  the  Canada  Foundry  Company  is  fully  explained  in  the  bul- 
letin. 


The  Shcrbrooke  Power,  Light  &  Heat  Company,  Sherbrooke, 
Que.,  have  retained  the  services  of  R.  S.  Kelsch,  consulting 
engineer,  Montreal,  in  connection  with  their  plans  for  increasing 
the  capacity  of  their  water  power  plant.  The  system  will  be 
changed  from  133  to  60  cycles.  The  plans  contemplate  new 
water  wheels,  750  k.  w.  d.  c.  60  cycle  generators,  and  direct 
current  exciters. 


The  RICHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RicHmondt)  Eieclro-Galvanized  and  Navalile 
Conduit  Tubina  and  Fittinas 

For  Absolute  Ss'ety  in  Interior  Wiring. 


Factory  and  Office  :  15,  17  and  ig  Jarvis  St.,  Toronto,  Canada 


THE  STRATFORD  MILL  BUILDING  CO.,  STRATFORD,  ONT. 


THE   BROWN  AUTOMATIC  ENGINE. 
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Correct  All  Through. 

No  matter  how  hopeless  a  transformer  may 
be,  its  maker  can  usually  find  one  or  two 
.^ood  points  to  talk  about.  They  may  be 
pretty  good  points  too,  but  the  transformer 
is  hopeless,  nevertheless. 

The  seven  years  success  of  Pittsburgh  trans- 
formers cannot  possibly  be  due  to  two  or 
three  features  however  excellent.  Transfor- 
mers see  some  pretty  rough  work  and  if  they 
are  not  good  all  through  they  cannot  hold 
their  place  in  the  market  essentially  unchan- 
ged, for  seven  years.  Stick  to  Pittsburgh 
and  be  on  the  safe  side. 


Pittsburgh  Transformer  Company 

Pittsburgh.  Pa. 
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THE  CONMEE  ACT. 

I'ndor  the  hoailins:  "  tt'^"  Conmoc  Act  so  \  on  ,  W-rv  Had," 
the  Torv-into  Star  makes  tlie  tollowinij  eoninuMit  : 

There  is  no  law  on  the  statii.es  of  Ontario  tlial  l  onu-s  in  for  so 
nuK-h  eensure  as  the  Conmee  Act.  It  is  nsuallx  w.  iiu-n  and 
spoken  of  as  "notorious,"  "iniquitous,"  or  "intamous."  In  llu- 
editorial  columns  of  the  press  it  is  a  targ-et  lor  adjectives.  A 
trroat  many  people  condemn  it  from  hearsay,  without  liavini; 
read  it;  they  jiidg-e  of  it  by  the  reputation  its  crirKs  o  it.  If 
it  is  not  a  bad  law,  why  does  it  rest  under  so  Ivid  a  n-putalion  ? 

What  is  the  Conmee  .A.ct  ?  It  deals  with  -as,  cK  clric  li,i;lit, 
and  waterwork.s.  It  provides  that  a  municip.illly  in  wliicli  tlu  rc 
is  an  incorporated  company  supplying  gas,  cloclric  li.s;lil,  or 
water,  shall  not  .set  up  a  rival  system  and  service,  Inil  sh.ill 
acquire  the  existing  system  and  service  by  arbitration.  The 
Conmee  Act  lays  down  the  procedure  by  which  the  municipality 
mav  take  possession  of  the  pi. ml  and  business  ol  the  company. 

If  the  Conmee  Act  is  iniquitous,  the  iniquity  must  he  in  the 
general  principle  underlying  it,  or  in  tlie  details.  The  details 
seem  fair  enough  on  an  impartial  cxamin.ition.  If  ;i  town  wants 
to  take  over  the  plant  and  business  ot  .m  electric  light  company, 
it  can  name  a  price,  and  it  this  Is  not  .icccptcd  by  the  comp;iny 
in  thirty  days,  the  municipality  cm  pro'-eetl  by  .irbitration  to 
make  the  purchase.  The  arbitrators  ;ire  instructed  in  the  Act  to 
.illow  nothing  to  the  company  for  tlie  franchise  it  has  enjoyed, 
or  for  prospective  profits,  but  to  consider  only  actual  present 
value,  with  ten  per  cent,  added.  When  the  arbitrators  bring  in 
their  report,  it  is  binding  on  the  company  if  the  municipality 
decides  to  proceed,  but  it  is  not  binding  on  the  municipality.  A 
month  after  such  an  award  is  made  the  town  can  notify  the  com- 
pany that  it  withdraws  on  paying  costs  of  the  proceedings,  and 
it  cannot  renew  the  attempt  to  purchase  for  two  years.  If  a 
town  is  buying  out  a  company,  the  procedure  laid  down  in  the 
.Vet  seems  fair. 

The  iniquity  of  the  Conmee  Act  must  consist  in  the  general 
principle  of  it — the  prohibition  it  puts  upon  municipalities  of  not 
entering  into  competition  with  any  existing  company  supplying 
gas,  electric  light,  or  water.  Is  this  principle  iniquitous  ?  It 
certainly  would  be  a  most  unfair  thing  to  restrain  a  town  from 


starling  an  cK-ctilc  light  service  of  its  own  where  a  company 
was  charging  cxorbilanl  rates,  and  refused  to  sell  if  there  was 
no  wa\-  to  l  ompcl  a  sale.  But  the  Act  compels  the  company  to 
si'll.  It  inaUcs  ol  tlic  scr\  Ice  a  monopoly,  but  it  gives  the  muni- 
cipality powci-  to  .u  iiuirc  jiossession  of  it,  whether  the  compan}- 
wishes  (o  sell  or  not.  W  hat  more  does  a  municipality  want  ? 
.\  town  cm  h,i\  c  no  desire  to  start  up  a  rival  electric  light  plant, 
and  reinler  valueless  tht  property  of  a  company.  There  might 
be  revenge  in  this,  but  it  would  not  be  sound  business,  nor 
would  it  be  fair  play  to  those  who  had  made  the  investment.  In 
fact,  towns  did  not  do  this  before  the  Conmee  Act  forbade  it. 
The  law  makes  the  sale  to  the  municipality  by  the  company 
compulsory,  and  this  is  the  fact  that  was  urged  in  behalf  of  the 
Act  when  it  was  passed. 

A  town  cannot  cotnpete  nor  arrange  for  competition  in  gas, 
electric  light,  or  water,  but  it  is  empowered  to  take  over  any  or 
.all  of  these  services,  and  conduct  them  as  municipal  properties. 
It  cannot  compete  as  it  formerly  could  ;  but  it  can  expropriate 
as  it  formerly  could  not.  It  is  the  fashion  to  execrate  this  law — 
what's  wrong  with  it? 


The  pl.ant  which  the  Saugeen  Electric  Light  &  Power  Com- 
p.any  installed  last  summer  is  working  very  satisfactorily.  The 
power  house  is  situated  on  the  Saugeen  river,  about  three  miles 
from  Southampton  and  five  miles  from  Port  Elgin,  both  of  which 
places  are  lighted  from  this  plant.  The  generator  is  a  200  k.  w. 
Canadian  General  Electric  A.  C.  three-phase  machine,  6,600 
volts,  with  revolving  fields,  and  replaced  a  120  k.  w. ,  single 
phase  alternator.  It  is  belt  driven  and  has  a  speed  of  600  r.p.m. 
There  are  two  vertical  turbines  giving  300  h.  p.  under  a  13-foot 
head.  The  switchboard  is  marble  and  fitted  with  the  latest 
equipment,  including  oil  break  switches.  Although  a  three- 
phase  generator,  it  is  at  present  being  operated  single  phase. 
The  current  is  transmitted  at  6,600  volts  to  the  entrance  to  each 
town,  where  step-down  transformers  of  90  and  60  k.  w.  capacity 
respectively  reduce  the  voltage  to  2,000  volts.  There  are  sup- 
plied 1,200  sixteen  c.  p.  lamps  in  Port  Elgin  and  1,600  in 
Southampton,  and  the  streets  of  each  town  are  lighted  by  50  c.  p. 
incandescent  lamps.  Up  to  the  present  time  the  company  have 
not  supplied  power.  The  head  office  of  the  company  is  at 
Walkerton,  Mr.  David  Robertson  being  president  and  Mr.  Nor- 
man Robertson  secretary-treasurer. 


SUNBEAM  LAMPS 

Cost  most  money  to  make 

Cost  most  money  to  buy 

Save  most  money  in  producing  light 

Therefore  are  the  Cheapest  in  the  End. 


.    .   Made  in  Canada  by  .  . 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED. 

Factory     ST.   CATHAR.INES.  M=.ln  Office:  TOR.ONTO. 
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CALIFORNIA  EXCURSION. 

The  Chicago,  Union  Pacific  and  Northern  Western  Line  runs 
through  first  class  pullman  and  tourist  sleeping  cars  to  points  in 
California  and  Oregon.  Personally  conducted  excursions  from 
Chicago  every  week.  Lowest  rates,  choice  of  routes.  Finest 
^cenery.  Special  attention  given  to  family  parties.  For  maps, 
Illustrated  folders  and  rales,  address  B.  H.  Bennett,  general 
agent,  2  King  Street,  Toronto,  Ont. 

The  Bell  Telephone  Company  purpose  building  a  new  ex- 
change in  Brantford,  Out. 


A  party  of  capitalists  recently  visited  Glenora,  Ont.,  with  Mr. 
H.  C.  Kennedy,  of  Wiarton,  who  has  secured  an  option  011  the 
famous  Lake  on  the  Mountain  at  this  point.  It  is  proposed  to 
make  an  electrical  development  of  considerable  magnitude, 
power  to  be  transmitted  to  towns  within  a  radius  of  fifteen  or 
twenty  miles  and  electric  railways  installed  to  interconnect  the 
various  towns  and  villages  in  the  neighborhood.  The  avail- 
able head  is  approximately  180  feet,  and  a  test  to  ascertain  the 
amount  of  water  which  the  lake  will  furnish  will  be  made  in  the 
near  future.  Mr.  K.  L.  Aitken,  of  Toronto,  is  consulting  en- 
gineer. 


An  Unprofitable 
Mill,  Factory  or 
Electrical  Plant 


May  be  put  on  a  paying  basis 
by  improving  its  power  plant. 

WE  ARE  IN  A  POSITION  TO  MAKE 
THE  IMPROVEMENT 

We  can  furnish  a  part  or  the  entire  plant,  Engines,  Boilers,  Heaters,  Condensers,  Pumps,  etc. 
We  build  engines  for  either  rope  or  belt  drives  or  direct  connection,  high  or  slow  speeds. 

 SEND  FOR  PARTICULARS  

The  Goldie  &  McC\illocK  Co..  Limited.  Gatlt,  Ont..  Ca.na.da..  J 

We  Make  Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps,  Water  M 

Wheels,  Oatmeal   Mill    Machinery.    Hlour  Mill  Machinery,   Gyrators,  Wood-Working  Machinery,  Shingle  Machinery,   Heading  and  S 

Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull-  E 
eys,  Safes,  Vaults  and  Vault  Doors. 


CARTON  DANIELS  LIGHTNING  ARRESTERS 


The  Garton  Daniels  Lightning  Arresters 
are  devices  made  in  many  styles,  for  use  on 
Electric  Railway,  Light  and  Power  Circuits, 
boih  for  Direct  and  Alternating  Currents. 
They  offer  the  discharge  a  path  to  earth  of 
low  resistance. 

They  also  cut  off  the  flow  of  normal  cur- 
rent so  that  your  circuits  will  not  be  grounded. 

If  you  are  interested  we  will  mail  ycu  a 
pamphlet. 


R.  E.  T.  PRINGLE  CO.,  limited 


MaLfiufacturers  aLnd  Dealers  in 

ELECTRICAL  APPAR.ATUS  AND  SUPPLIES 

ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

[    Corvd\iit    Boxes,   Bvishings,.  Locknvits   ©Lnd  Fittings 
Also  Ma.rvufacf  ure    ,     of    every    description,    ats    well    a^s    Knife  Switches 
and   Enclosed   F\ises.  v«         n«  v< 

GETiOUR  PRICES  BEFORE  ORDERING. 


LINE    AND    CONSTR.UCTION  MATERIAL 


^TFFI   POLES  BARE,     RUBBER    COVERED    AND         LIGHTNING  ARRESTERS 

'      TIES  WEATHERPROOF  WIRES  AND  BRACKET  ARMS 

HANGERS 


CABLES  RAIL  BONDS 

STRAIN  INSULATORS  EARS  INSULATORS 

WOODEN  POLES  STOMBOUGH  GUY  ANCHORS  GU\  WIRE 

.  .  .   ^LSO  -   -  - 

viTTATs  TROITEY  CORDS  GEARS  AND  PINIONS 

'  •"YrI"Iv  bases  ^msu^TrnG  "materials  armature  coils 

WHEELS  AND  HARPS^^  CAR  CU^RTAINS  ^^^^^ 

and  Street  Railway  and  Electrical  Materia!  of  Every  Description. 

J.  A.  DAWSON  &  CO.,  n'o^^r^'^^iHTv^. 


i,arge  Centrifugal  Pump. 


mw  POET  Pianis 

Our  New  Triple  Diameter  Turbine  Runner 

meets  the  requirements  of  Electrical  Work  very 
fully.  It  is  specially  designed  for  speed,  and  is 
steady  under  variations  of  load.  Its  efficiency, 
under  full  and  part  gate  opening,  is  equal  to  that 
of  any  other  turbine  now  on  the  market.  Special 
wheels  are  furnished  for  heads  over  100  ft. 
Correspondence  solicited.  Estimates  promptly 
furnished. 

THE  JENCKES  MACHINE  CO.,  LTD 

54  LANSDOWNE  ST  . 
SHERBR.OOKE,  QVE.,  CANADA 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 

ELECTRICAL  SUPPLffiS  -  708-7 JO  Craig  Street,  MONTREAL 
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ELECTRIC  POWER  DEVELOPMENT  IN 
BRITISH  COLUMBIA. 

One  of  the  most  important  water-power  develop- 
ments for  the  generation  and  transmission  of  electric 
energy  is  now  approaching  completion  at  Coquitlam 
Lake,  eighteen  miles  north-east  of  Vancouver,  B.C. 
This  enterprise  was  inaugurated  in  August,  1902,  by 
the  Vancouver  Power  Company,  of  Vancouver.  The 
general  manager  of  this  company  is  Mr.  J.  M.  Bunt- 
zen,  to  whom  is  due  the  credit  of  financing  the  under- 


ends,  the  material  to  be  cut  through  being  granite. 
The  total  length  of  the  tunnel  is  12,775  f^^t  or  about 
two  and  a  half  miles.  At  the  Coquitlam  portal  it  was 
necessary  to  start  the  working  tunnel  above  the  lake 
level.  This  was  run  down  on  a  grade  of  6  per  cent, 
until  the  finish  tunnel  grade  was  reached-  The  finish 
tunnel  was  afterwards  constructed  directly  beneath  this 
working  tunnel,  and  steel  gates  placed  in  it.  These 
gates  are  operated  from  the  working  tunnel  above. 
Tram  lines  were  built  into  the  tunnel  at  both  ends  and 


Vancouver  Power  Company — Dam  at  Lake  Beautifi  l. 


taking.  Mr.  William  Meredith  is  consulting  engineer, 
the  engineers  in  charge  of  the  work  being  Messrs.  E. 
B.  Hermon  and  H.  M.  Burwell. 

Coquitlam  Lake,  the  main  source  of  water  supply, 
has  an  area  of  2,300  acres  and  an  altitude  of  440  feet 
above  sea  level.  The  watershed  to  this  lake  is  about 
100  square  miles.  Trout  Lake,  the  secondary  source 
of  supply,  has  an  area  of  500  acres  and  an  altitude  of 
400  feet  above  sea  level.  A  range  of  mountains  3,000 
to  4,000  feet  high  separates  these  two  lakes  a  distance 
of  two  and  one-half  miles. 

Through  this  range  of  mountains  a  tunnel  nine  feet 
square  has  been  driven,  the  contractors  for  this  part  of 
the  work  being  Messrs.  Ironside,  Rannie  &  Campbell, 
of  Vancouver.  With  the  exception  of  the  tunnel  and 
the  clearing  of  some  of  the  land,  all  the  work  was 
done  by  day  labor. 

Work  on  the  tunnel  was  proceeded  with  from  both 


the  debris  hauled  out  by  electric  motors.  Ventilation 
was  accomplished  by  means  of  a  12  inch  galvanized 
iron  pipe  connected  with  two  fans  which  served  to  ex- 
tract the  gases  caused  by  the  explosives.  Fresh  air 
was  to  a  large  extent  supplied  by  exhaust  from  the  air 
drills.  In  this  manner  exceptionally  good  air  was 
maintained.  Retiring  stations  for  the  workmen  were 
provided  1,000  feet  apart.  The  average  rate  of  pro- 
gress on  this  tunnel  was  fifteen  feet  per  day. 

Half  a  mile  below  the  outlet  of  Trout  Lake  a  con- 
crete dam  was  constructed  spanning  a  ravine.  This 
dam  is  361  feet  long  on  the  crest,  and  has  a  maximum 
height  of  54  feet.  By  its  construction  an  extra  area  of 
sixty  acres  has  been  flooded.  Another  dam  of  rock- 
filled  timber  construction  has  been  placed  at  the  outlet 
of  Coquitlam  Lake  for  the  purpose  of  raising  the  level 
of  the  lake  by  10  feet  and  creating  storage. 

Provision  has  been  made  for  ten  pipe  lines  to  extend 
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from  this  dam  a  distance  ot"  i,8oo  feet  to  the  power 
iKHise.  As  yet  only  three  of  these  pipe  lines  have  been 
built  and  put  in  operation.  Tho  upper  Soo  feet  of 
these  pipes  is  constructed  of  wooden  stave  pipe  54 
inches  in  diameter  and  the  lower  1,000  feet  of  steel 
ranijiny  from  48  to  4 J  inches  diameter. 

The  power  house,  a  stone  structure  on  concrete 
foundation,  13b  x  34  feet  in  size,  is  located  at  sea 
level,  and  is  belie\ed  to  be  the  onl\'  one  in  the  world 
so  placed.    It  has  a  capacity  oi  lour  uiuts  ol  3,000  h.p. 


X'ancoi  ver  Power  Company—  Portal,  Trout  Lake  Tunnel. 


each,  of  which  there  are  at  present  three  in  operation. 

The  installation  consists  of  Westinghouse  genera- 
tors and  Pelton  water  wheels.  Each  unit  consists  of  a 
generator  set  in  the  center  of  shaft  with  Pelton  wheel 
on  each  end,  the  whole  revolving  on  two  bearings. 
This  is  said  to  be  the  initial  use  of  this  method,  and 
the  result  has  been  most  satisfactory. 

The  transformers  are  housed  in  a  separate  building, 
42  X  68  feet  in  size,  located  about  100  feet  from  the 
power  house  and  constructed  entirely  of  concrete. 
From  this  point  a  double  pole  line  extends  along  the 


\'ancouver  Power  Co.mpanv — Heading  Trout  Lake, 
6,000  Feet. 

shores  of  Trout  Lake,  crossing  Burrard  Inlet  at  Bar- 
net,  the  span  at  this  point  being  2,750  feet.  On  the 
southerly  side  the  cables  are  supported  on  two  steel 
towers  each  140  feet  high.    There  are  twelve  steel  in- 


sulated cables,  the  current  being  transmitted  at  a  pres- 
sure of  20,000  volts. 

The  tower  anchors  are  supported  on  concrete  piers. 
The  anchorage  is  accomplished  by  separate  anchorage 
towers.  The  strain  for  each  cable  comes  on  28  insu- 
lators.   These  insulators  are  set  in  pairs.    A  cast  iron 


\  ancouver  Power  Company — Power  House  and  Pipe 
Line,  Lake  Beautiful. 


cap  is  fitted  over  each  insulator,  and  a  steel  yoke  fits 
over  each  pair,  being  fastened  on  to  the  cable  by  means 
of  a  clip.  Thus  the  strain  comes  first  on  the  clips  and 
is  then  transmitted  to  the  yokes.  The  yokes  are  ad- 
justable for  the  purpose  of  equalizing  the  strain  in 
each  pair  of  insulators. 

These  works  have  been  designed  to  give  at  ultimate 
highest  capacity  30,000  h.p.  The  power  developed 
will  be  used  for  lighting  and  power  in  the  cities  of 
Vancouver,  New  Westminster  and  neighboring  muni- 
cipalities, including  the  operation  of  electric  railways  in 
Vancouver,  between  Vancouver  and  New  Westmin- 


\  Axcoi  VER  Power  Company — Interior  ok  Power  House. 


slor  and  the  proposed  new  line  between  \'ancouver  and 
Steveston,  a  distance  of  seventeen  miles. 


The  Fessenden  Wireless  Telegraph  Company  of  Canada  has 
recently  been  incorporated. 

The  Stark  Telephone  Light  &  Power  Company,  of  Toronto, 
held  their  annual  meeting  last  mioiiiIi,  when  the  former  directors 
were  re-elected.  The  presiiU'nl  intoniied  the  shareholders  that  he 
had  the  authority  of  the  directors  to  state  that  a  dividend  at  the 
rats  of  7  per  cent,  per  annum  would  be  declared  in  July  on  the 
jireference  stock  of  the  company.  The  company  intend  erect- 
ing a  new  building  at  Toronto  Junction. 
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CANADIAN  ELECTRICAL  ASSOCIATION. 

Satisfactory  progress  is  being  made  by  the  various 
committees  appointed  to  complete  arrangements  for 
the  annual  convention  in  Montreal.  June  21st,  22nd 
and  23rd  are  the  dates  selected. 

Electrically  and  in  every  other  respect  Montreal  is  an 


\'ANCOrVER   POWKK   COMPANY  — Om 


111-;  Sti:i:i.  Towers. 


interesting  city  and,  entirely  apart  from  the  interesting 
features  of  the  convention,  will  well  repay  a  visit. 

A  special  effort  is  being  made  in  preparing  the  pro- 
gramme to  supply  papers  and  subjects  for  discussion 
which  should  interest  and  benefit  owners  and  operators 
of  central  stations  and  it  will  pay  these  to  attend  the 
meeting.  A  few  dollars  spent  in  meeting  the  people  in 
one's  own  line  of  business  and  comparing  notes  and 


Vancouver  Power  Company — Top  i.m-  S  i  i:el  Tchyku, 
Showing  Unique  Construction  ok  Cables. 

experiences  with  them,  usually  proves  a  good  invest- 
ment, and  as  it  is  pretty  certain  to  be  so  in  this  case, 
every  wide-awake  central  station  man  should  resolve 
to  be  there. 


A  composite  telephone  system  between  Shcrbrooke  ;uul  Fani- 
ham,  Que.,  has  jusi  been  installed  by  the  C.  1'.  K. 

Mr.  Alex.  Smith,  who  recently  retired  from  (lie  position  ol 
superintendent  of  the  mechanical  electrical  tlepartmeiU  of  the 
Toronto  Railway,  was  presented  by  the  members  of  that  depart- 
ment with  a  purse  of  money  and  a  very  beautiful  g-old  locket, 
with  his  monogram  engrossed  thereon.  The  presentation  was 
made  by  Mr.  W.  Macrae. 


AN  8,000  H.  R  MOTOR-GENERATOR  SET. 

The  great  frequency  changer  at  the  Montreal  sub- 
station of  the  Shawinigan  Water  and  Power  Company, 
of  which  we  show  a  view  on  the  following  page,  has 
peculiar  claims  to.  the  attention  of  electrical  engi- 
neers. It  includes  the  largest  motor  ever  construct- 
ed and  the  largest  alternating  current  generator  now 
in  operation.  The  set  completed  the  contract  of  Allis- 
Chalmers-Bullock,  Limited,  Montreal,  for  the  instal- 
lation of  the  machinery  at  the  sub-station  necessary 
to  convert  the  alternating  current  transmitted  from 
Shawinigan  Falls  86  miles  away,  to  meet  the  re- 
quirements of  the  city. 

The  current  is  generated  at  Shawinigan  Falls  at 
2,200  volts,  30  cycles,  and  transmitted  to  Montreal 
over  aluminum  cables,  the  voltage  being  stepped  up 
to  50,000.  As  the  contract  of  the  Shawinigan  Com- 
pany called  for  delivery  of  power  in  Montreal  at 
60  cycles,  and  as  it  was  found  more  convenient  to 
transmit  it  at  30  cycles,  it  was  decided  to  change  the 
frequency  at  Montreal  by  synchronous  motor-genera- 
tor sets.  For  this  purpose  the  Shawinigan  Company 
have  erected  a  large  terminal  station  at  Montreal  in 
which  at  present  are  installed  five  1,200-h.p.  frequency 
changers  and  one  8,000-h.p.  frequency  changer,  built 
for  the  contractors  by  the  Bullock  Electric  Manufac- 
turing Company,  Cincinnati.  In  addition  there  are 
two  800  k.w.  rotary  converters  in  connection  with  two 
900  k.w.  three  phase  transformers  to  supply  direct 
current  to  the  Montreal  Street  Railway,  built  by  Allis- 
Chalmers-Bullock,  Limited,  Montreal. 

The  8,ooo-h.p.  synchronous  motor-generator  set 
consists  of  a  5,750-k.w.  alternating-current  generator, 
an  8,ooo-h.p.  synchronous  motor  and  a  direct-connect- 
ed induction  motor  for  starting  purposes,  all  mounted 
on  the  same  base.  The  motor  is  capable  of  develop- 
ing a  maximum  starting  torque  equivalent  to  2,500  h.p. 
The  total  weight  of  this  set  is  almost  500,000  pounds. 

The  armature  yoke  of  the  generator  is  made  of  cast 
iron,  cast  in  hahes,  which  are  held  in  proper  align- 
ment by  dowel  pins  ;ind  square  splines,  and  securely 
bolted  together.  This  casting  is  so  cored  as  to  allow 
the  egress  of  an  abundance  of  air  for  ventilation  and 
still  it  is  strong  enough  to  form  a  rigid  support  for  the 
armature.  The  yoke  is  built  up  of  steel  laminations 
.014  in.  thick,  which  are  punched  simultaneously,  with 
the  slots  from  specially  annealed  sheet  steel.  They 
are  annealed  after  the  punching  in  specially  construct- 
ed furnaces  and  then  japanned  to  prevent  eddy  cur- 
rents. As  a  further  prevention  against  the  formation 
of  eddy  currents,  tissue  paper  is  placed  between  the 
punchings  at  intervals  of  '3  in.  Throughout  the 
steel  core  brass  castings  are  spaced  at  frequent  inter- 
vals, which  provide  for  ample  ventilation.  The  coils 
are  firmly  supported  by  a  wooden  block  bolted  to  the 
stator  yoke  shields  on  each  side,  thus  rigidly  holding 
the  coils  in  case  of  heavy  short-circuits.  They  are 
held  in  place  in  the  slots  by  seasoned  hardwood  wedges. 
The  total  weight  of  the  stator  is  80,708  pounds. 

The  construction  of  the  rotor  is  one  of  extreme 
strength.  Upon  the  spider,  which  is  of  cast  steel,  are 
built  up  the  steel  laminations  i,  16  in.  thick.  At  suit- 
able intervals  spacing  blocks  2  in.  wide  are  inserted 
tor  the  purpose  of  thorough  ventilation.  Dove-tailed 
slots  are  stamped  in  the  rim  of  these  punchings  for 
the  reception  of  the  poles,  which  are  held  in  place  bY 
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wodfje-shaped  steel  keys.  The  poles,  of  which  there 
arc  twenty-four,  are  also  built  up  of  soft  sheet  steel, 
held  tog-ether  by  phosphor-bronze  end  plates,  securely 
riveted.  Each  pole  weighs  1,130  pounds  and  the  com- 
plete rotor  weighs  78,455  pounds. 

The  mechanical  construction  of  the  synchronous 
motor  is  quite  similar  to  that  of  the  generator,  there 
being,  however,  only  twelve  poles,  each  weighing 
::.JOo  pounds.  The  complete  stator  weighs  93,250 
pounds,  and  the  rotor  complete  weighs  80,595  pounds. 

These  machines  are  rigidly  connected  together  by  a 
coupling  forged  with  two  flanges,  the  flanges  at  either 
end  of  the  shaft  being  securely  bolted  to  the  spiders  of 
eacli  of  the  above  machines.  The  rotor  of  the  induc- 
tion  motor  is  mounted   on   the  extension  of  the  syn- 


the  machine  was  connected  so  that  twelve  poles  were  in 
opposition  to  the  other  twelve  poles.  Half  of  these 
coils  would  then  be  acting  as  a  generator  and  the  other 
half  a  motor.  The  armature  current  would  tend  to 
magnetize  the  poles  of  the  motor  half  and  demagnetize 
the  poles  of  the  generator  half,  which  would  subject 
the  machine  to  violent  vibrations.  In  order  to  obtain 
magnetic  balance  each  half  is  excited  differently  by 
placing  a  rheostat  in  series  with  each  section  and  regu- 
lating the  current.  The  loss  is  also  accurately 
obtained  in  this  manner,  as  full  load  current  is  made  to 
circulate  through  the  armature  coils  and  also  full  load 
current  is  carried  by  half  the  number  of  poles.  This 
unique  frequency  changer  now  in  successful  operation 
will  make  valuable  additions  to  the  existing  data  on 


8,000  H.  P.  Freqlen'cv  Changer  Installed  in  Sub-Station  of  Shawinigan  Water  and  Power  Company,  Montreal. 


chronous  motor  shaft.  The  weight  of  the  metal  required 
for  babbitting  the  three  bushings  was  over  10,000 
pounds. 

The  base  is  cast  into  four  sections,  viz.,  the  two 
end  sections  for  the  main  motor  and  generator,  the 
middle  section  for  the  third  bearing  and  a  section  for 
the  induction  motor.  These  separate  parts  are  held  in 
proper  alignment  by  square  keys  and  securely  held  to- 
gether by  shrink  rings  and  bolts.  The  total  weight  of 
the  base  is  56,080  pounds. 

This  set  was  tested  under  full  load  conditions  in  the 
shops  of  the  Bullock  Company  by  the  method  originat- 
ed by  Mr.  B.  A.  Behrend,  chief  engineer  of  the  com- 
pany. 

In  testing  the  generator,  having  twenty-four  poles, 


alternating  current  machiner)-.  The  exciter  for  thi 
set  is  shown  in  the  view  elevated  on  a  platform  about 
12  feet  high,  owing  to  the  lack  of  space  in  the  building. 
It  consists  of  a  200  kw. ,  120  volt,  direct  current  Bul- 
lock generator,  which  supplies  direct  current  to  the  field 
of  the  frequency  changer,  directly  connected  to  a  300 
h.p.  induction  motor  ot  400  revolutions,  the  latter  built 
in  the  shops  of  Allis-Chalmers-Bullock,  Limited,  at 
Montreal. 


The  People's  Telegraph  &  Telephone  Company,  Limited,  has 
recently  been  incorporated,  with  head  office  in  the  village  of 
Maynooth,  Ont.,  the  object  beini;  lo  ^  an  x  on  a  teleg-raph  and 
telephone  business  within  the  county  ol'  Ha>lings.  The  promoters 
include  Mr.  W.  J.  Sergeant,  banker,  of  Bancroft,  and  Mr.  \V.  J, 
Fitzgerald,  lumberman,  of  Maynooth. 
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CARE  AND  OPERATION  OF 
TRANSFORMERS. 

By  M.  a.  Sammett. 
The  extensive  use  of  alternating,  currents  for  ligthing 
purposes  and  the  growing  appreciation  of  their  advan- 
tages as  compared  with  direct  current  in  the  industrial 
application  as  a  motive  power,  have  made  the  alternat- 
ing current  transformer  a  very  widely  used  apparatus. 
Every  central  station  of  any  magnitude  operates  static 
transformers,  whether  the  distribution  in  the  business 
section  of  the  city  be  by  direct  or  alternating  current. 
In  a  small  city  with  a  scattered  load  the  alternating 
current  appeals  to  the  central  station  manager,  in  view 
of  its  better  adaptability  for  reaching  the  customers  at 
a  smaller  expense.  In  larger  cities,  where  the  business 
section  consumes  a  considerable  portion  of  the  station's 
output  by  direct  current  distribution,  the  generation, 
transforming  and  transmitting  of  the  power  to  the  point 
of  distribution  are  done  frequently  by  alternating  cur- 
rent, which  is  converted  to  direct  current  in  a  sub- 
station situated  conveniently  in  that  locality. 

In  view  of  the  wide  use  of  the  static  transforming 
apparatus,  some  suggestions  as  to  the  proper  care  and 
operation  of  both  service  and  station  transformers  may 
be  of  interest.  The  good  operation  of  transformers  is 
often  an  inherent  characteristic  of  the  transformer 
proper,  and  depends  altogether  on  the  design  of  the 
apparatus.  Given  a  good  transformer,  then  if  properly 
installed,  connected  to  a  load  within  the  requirements 
of  the  guarantee  and  with  proper  precautions  taken  to 
protect  the  machine  from  lightning  and  static  dis- 
turbances on  the  line  and  possible  severe  overloads,  the 
transformer  will  remain  in  service  and  require  no  at- 
tention except  for  a  systematic  inspection,  which  should 
be  kept  up  by  every  central  station.  This  inspec- 
tion should  consist  in  an  examination  of  the  leads, 
transformer  temperature  and  of  the  lightning  arresters 
on  the  line.  The  benefit  derived  by  both  the  station 
management  and  the  public  will  more  than  repay  the 

MONTREAL  LIGHT    HEAT  &   POWER  CO 
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Fic;.  I — P'ront  of  Transformer  Record  Carp. 

extra  expense  of  instituting  such  an  inspection.  A 
defective  lightning  arrester  will  cause  the  burn  out  of  a 
transformer.  Transformer  leads,  exposed  for  a  long 
period  to  the  weather,  are  likely  to  become  bare  of  in- 
sulation and  come  in  contact  with  the  case,  grounding 
the  high  voltage  on  the  low  tension  winding,  and  find 
its  way  into  dwellings.  Such  possibilities  of  fatality 
that  may  cost  customers  their  lives  and  the  operating 
company  expense  for  damages  will  be  done  away  with 
under  a  rigid  system  '""f  inspection.  Safety  of  the  cus- 
tomer should  always  be  the  watchword  of  those  en- 
trusted to  some  extent  with  the  lives  of  the  citizens  and 


on  this  account  no  pains  should  be  spared  to  fulfill  the 
obligations  to  the  public. 

Whenever  changes  are  made  on  the  line  and  trans- 
formers shifted  from  one  locality  to  another,  it  is  advis- 
able that  they  should  always  be  brought  into  the 
testing  room,  and  no  transformers  should  be  allowed 
to  be  taken  out  unless  they  have  an  O  K  tag,  indicat- 
ing that  the  transformers  had  the  required  test  and  are 
in  good  condition  for  service.  The  testing  department 
should  keep  a  full  record  of  all  transformers.  Herewith 
will  be  found  a  copy  of  transformer  record  card  made 
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Fig.  2— Back  of  Transformer  Record  Card. 

up  by  the  writer  and  used  in  the  testing  department  of 
the  Montreal  Light,  Heat  and  Power  Company.  If  the 
transformer  had  a  full  test,  the  only  additional  tests 
necessary  when  transformers  are  returned  to  the  sta- 
tion, are  those  of  reliability  of  the  insulation  between 
the  primary  and  secondary  coils,  as  well  as  the  insula- 
tion between  the  primary  winding  and  core,and  second- 
ary  winding  and  core.  In  addition  to  this,  it  is  ad- 
visable to  test  for  the  exciting  current  and  core  loss 
at  the  operating  voltage  and  normal  frequency.  This 
latter  test  will  enable  one  to  keep  track  of  the 
changes  in  the  magnetic  properties  of  the  core. 

Next  to  the  safety  of  the  transformer,  the  question 
of  its  efficiency  should  be  looked  after.  In  some  of 
the  old  type  transformers  the  iron  ages  to  such  an 
extent  as  to  make  their  further  use  detrimental  to 
the  economy  of  the  station.  The  risk  of  a  break 
down  under  such  conditions  of  high  temperatures  is 
great,  and  out  of  consideration  of  safety  and  efficient 
operation  such  transformers  should  be  removed. 
Some  very  interesting  cases  of  abnormally  high  iron 
losses  in  transformers  came  under  the  writer's  obser- 
vation, and  the  following  table  contains  a  few  of  the 
figures: 

Capacity.  Exciting-  current  in  %  of 

full  load  current. 

j-^  K.  W   24.8% 

I  K.  \V   28.2% 

I  K.  W   19.57 

I  K.  W.    ,6.5% 

ij^  K.  W  ,2.5% 

2>^  K.  W  33.3% 

2^  K.  W  23.6% 

This  table  hardly  requires  any  comment.  The  fig- 
lu'es   do  not  call  for  any  elaboration. 

Taking  up  the  consideration  of  the  various  types 
of  transformers,  we  will  subdivide  them  into  several 
groups,  classifying  thero  as  follows: 

1.  Dry,  natural  draught. 

2.  Oil  insulated. 

3.  Oil  insulated,  water  cooled. 

4.  Air  blast. 
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Startiiiy  with  iho  tirsl  ineiiliimci.l— natural  draught, 
dry  transforuK-r— it  may  bo  safely  said  that  this  type 
of  apparatus  is  obsolete.  It  beloui^s  to  the  pioneer 
elass  and  has  proved  in  ser\ ice  to  lack  some  very 
important  features.  Of  these  the  failure  duriui,"-  lioht- 
nini^  storms  and  static  disturbances  on  the  line,  due 
to  switching,  are  amongf  the  most  serious  objections 
to  that  type.  Another  consideration  which  is  against 
the  dry  transformer  is  that  it  is  of  necessity  a  bulk- 
ier transformer  for  the  same  efficiency  and  consequent- 
ly a  more    expensive    apparatus,    or    for   the  same 


Fu;.  3. 

amount  of  material,  and  for  same  size,  it  will  be  a 
less  elHcient  apparatus. 

2.  The  transformer  which  is  becoming  the  universal 
type  is  that  of  the  oil  insulated  class.  The  oil  serves 
a  double  purpose.  In  the  first  place,  it  acts  as  a 
cooling  medium,  carrying  the  heat  away  from  the  in- 
terior to  the  transformer  tank,  which  dissipates  the 
heat  into  the  surrounding  atmosphere,  and  in  the 
second  place  takes  care  of  static  brush  discharges,  fill- 
ing in  the  puncture  made  by  these  discharges  and  thus 
healing  the  defects  caused  by  them.  In  view  of  the 
importance  of  oil  as  an  insulating  medium  in  trans- 
formers, it  is  essential  that  the  oil  should  be  of  the 
best  quality  obtainable,  and  while  every  transformer 
manufacturer  claims  the  oil  he  uses  is  the  best  on  the 
market,  the  customer  will  do  well  by  subjecting  the 
oil  to  a  dielectric  test.  From  tests  made  on  various 
samples  of  oil  used  by  the  numerous  companies,  all 
oils  have  about  the  same  dielectric  strength,  but  due 
to  unforeseen  conditions  in  shipment,  the  barrels  being 
exposed  to  rain  or  snow,  a  certain  amount  of  water  and 
moisture  may  find  their  way  into  the  barrel  and  greatly 
weaken  the  insulating  properties  of  the  oil.  The  test- 
ing department  should  try  every  barrel  of  oil  used  and 
if  the  disruptive  voltage  comes  below  a  certain  fixed 
value,  the  oil  should  be  rejected.  The  di-electric  test 
alone  is  sufficient,  as  it  will  always  detect  defective  oil, 
whether  the  defect  be  due  to  moisture,  water,  acid  or 
other  foreign  matter. 

An  adjustable  spark  gap  immersed  in  a  glass  vessel 
and  set  for  i  /8"  should  withstand  a  pressure  of  20,000 
volts,  and  no  oil  should  be  allowed  in  transformers 
which  will  not  stand  the  minimum  disruptive  voltage 
of  15,000  volts.  The  effect  of  moisture  on  the  in- 
sulating properties  of  oil  is  shown  in  the  curve  above. 
Mr.  C.  E.  Skinner,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  has  found,  as  shown  in  that 
curve,  that  as  little  as  .067,  of  moisture  will  reduce  the 
disruptive  strength  from  10,000  volts  to  4,000  volts. 

Whenever  dry  or  oil  transformers  are  kept  indoors, 


some  means  should  be  provided  for  a  free  passage  of 
air  through  the  room.  While  it  is  essential  under  such 
circumstances  to  have  the  place  fire-proof,  an  in- 
sulliciency  of  free  air»  to  carry  away  the  heat  given  off 
by  the  transfonner  case  will  raise  the  transformer 
temperature  considerabl}-. 

(3)  As  the  oil  insulated  type  of  transformers  is  manu- 
factured only  in  sizes  up  to  150  K.  W. ,  the  larger  units 
are  provided  with  cooling  devices  having  water  cir- 
culated in  pipes  immersed  in  the  oil.  By  this  artificial 
means  the  size  of  the  apparatus  is  kept  down,  as  effi- 
cient means  are  provided  for  carrying  away  the  heat 
dissipated  in  the  iron  and  copper.  This  latter  type  of 
apparatus  is  becoming  the  standard  type,  especially  in 
high  voltage  work. 

(4)  Whenever  the  voltages  are  not  exceeding  that  of 
25,000  volts,  many  consulting  engineers  prefer  to 
specify  air  blast  transformers,  as  in  this  case  it  is  not 
essential  to  keep  them  in  separate  fire-proof  compart- 
ments. Whenever  the  air  blast  type  can  be  used,  the 
lay  out  and  wiring  of  the  station  is  greatly  simplified. 
In  the  last  two  types  the  successful  operation  of  the 
apparatus  depends  on  artificial  cooling,  and  it  is  well  to 
have  duplicate  means  provided  for  the  artificial  cooling. 
So  in  the  case  of  the  oil-insulated  water  cooled  trans- 
formers, means  must  be  supplied  by  which  a  duplicate 
source  of  water  circulation  could  be  accessible.  Using 
air  blast  transformers,  two  sets  of  motor  blower  units 
should  be  installed,  both  of  them  at  the  same  end  of  the 
air  chamber,  so  as  to  allow  their  operation  at  the  same 
time  whenever  emergency  may  require.  As  a  further 
safety  in  the  case  of  oil-insulated  transformers,  special 
piping  should  be  made  by  which,  when  the  transformer 
is  on  fire,  water  could  be  admitted  into  the  transformer 
at  the  bottom  on  the  case,  forcing  the  oil  out  through  a 
pipe  on  the  top  of  the  case  and  into  the  sewer.  Oil 
transformers  should  always  be  enclosed  in  separate  fire- 
proof compartments,  and  means  be  provided  h\  building 
an  external  case  around  it,  by  which  the  transformer 
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Fig.  4.— Connections  kok  Insi  lation  Test. 

could  be  immersed  entii  cl\  in  w  ater,  should  it  be  threat- 
ened by  an  external  fire  as  thai  of  the  building. 

Another  important  feature  in  using  water  cooled 
transformers  is  that  of  having  a  guage  which  would  be 
helpful  in  discovering  any  water  that  may  settle  down  in 
the  bottom  of  the  transformer  tank,  through  a  defective 
water  coil. 

Automatic  devices  should  be  installed  in  the  instance 
of  the  water  cooled  and  air  blast  transformers  which 
would  enable  the  station  operator  to  take  immediate 
steps  and  disconnect  tlic  transformer  with  a  leaky  water 
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pipe,  or  the  spreading  of  fire  from  one  air  blast  trans- 
former to  another.  Signal  bells  can  be  wired  so  as  to 
warn  the  station  man  of  the  approaching  danger  of  the 
water  settling  in  the  transformer.  Two  leads  placed 
close  enough  in  the  bottom  of  the  glass  guage  when  con- 
nected with  a  column  of  water  will  complete  the  circuit 
and  ring  an  alarm  bell.  So  with  the  air  blast  trans- 
formers, a  gate  should  be  placed  underneath  every  unit 
and  in  case  of  fire  the.  blast  should  be  immediately  shut 
off  without  interfering  with  the  safe  operation  of  any 
other  unit  in  the  same  station. 

Occasional  trouble  in  water  cooled  transformers  is 
attributed  to  leaving  water  in  the  pipes  when  the  trans- 
formers are  taken  out  of  service.  It  is  very  important 
whenever  the  apparatus  is  disconnected  that  the  water 
is  completely  removed,  as  otherwise  in  cold  weather  the 
water  freezing  is  likely  to  burst  the  piping,  and  when 
connected  to  the  water  mains  will  become  filled  with 
water  and  cause  the  destruction  of  the  winding. 

If  the  presence  of  water  is  discovered  in  oil,  the  water 
and  oil  should  be  completely  removed  and  the  coils 
baked  on  a  short  circuit  long  enough  to  restore  the  in- 
sulation resistance  to  a  safe  point.  New  oil  should  be 
used  preferably,  but  if  this  cannot  be  had  conveniently 
without  considerable  delay,  the  water  should  be  drained 
off  and  then  the  oil  heated  until  all  the  moisture  is  driven 
out.  In  this  connection  it  may  be  well  to  dwell  more  at 
length  as  to  the  method  of  drying  out  on  a  short  circuit. 
The  baking  by  external  heat  should  be  avoided  and 
resorted  to  only  when  it  is  impossible  to  improvise 
means  for  electrical  baking  by  the  heat  of  the  coils 
proper. 

In  transformers  of  larger  capacity  where  the  cooling 
is  affected  by  either  a  blast  of  air  or  water  circulation, 
the  voltage  necessary  to  force  full  load  current  through 
the  coils  will  amount  to  approximately  two  per  cent,  of 
the  full  primary  voltage.  In  smaller  sizes  the  impedance 
voltage  would  vary  from  two  to  three  and  three  and 
one-half  per  cent,  of  the  full  voltage.  In  the  case  of  a 
10,000  volt  transformer,  200  volts  applied  to  the  high 
tension  terminals  will  cause  the  flow  of  the  normal 
current  in  both  primary  and  secondary  winding  when 
the  secondary  winding  is  short  circuited.  It  will 
be  found,  however,  that  the  full  load  current  will 
heat  up  the  transformer  too  much,  and  if  the  tem- 
perature characteristics  of  the  transformer  are  not 
known,  lower  voltages  should  be  applied  and  a  fraction 
of  full  load  current  used  on  a  preliminary  trial.  The 
coils  should  be  carefully  watched  and  thermometer 
temperatures  should  not  be  allowed  to  pass  beyond  ()o° 
C.  The  drying  out  should  be  continued  until  the  in- 
sulation resistance  has  reached  its  maximum.  The 
insulation  resistance  may  be  measured  by  the  aid  of 
a  600  D.  C.  voltmeter  (see  Fig.  4).  Connect  the 
transformer  coils  to  the  underground  side  ot  the  direct 
current  circuit  in  series  with  the  voltmeter  on  one  side 
of  a  D.F.D.T.  switch,  and  right  across  the  circuit  on 
the  other  side  the  meter  only.  With  constant  im- 
pressed potential  take  two  readings  : 

ist — Line  voltoge — voltmeter  only. 

2nd — Voltage  as  read  on  meter  used  with  insulation 
resistance  in  series. 

Then  using  the  following  notation  : 

V  =  Line  voltage. 

v  =  Voltage  reading  wlien  insulation  is  in  series  with 
meter. 

Rm  =  Resistance  of  voltmeter. 
Ri  =  Resistance  of  insulation. 


The  insulation  resistance  will  be  expressed  as  follows: 
p  ._Rm(V-v) 
v 

It  will  be  observed  that  the  insulation  resistance  will 
be  gradually  increasing  as  the  drying  goes  on,  and 
will  finally  reach  a  point  which  will  be  the  maximum 
resistance  at  the  temperature  at  which  the  transformer 
is  maintained,  which  should  be  kept  uniform.  When- 
ever transformers  operate  in  parallel,  it  is  absolutely 
necessary  to  verify  that  they  will  divide  the  load 
equally,  if  of  the  same  capacity,  or  proportionally  if  of 
different  capacity.  Too  great  reliance  in  a  manufac- 
turer's claim  as  to  what  certain  apparatus  will  do  may 
lead  to  disastrous  results,  and  a  complete  destruction 
of  the  station.  Before  transformers  are  multiplied 
their  impedance  should  be  determined  and  under  no 
circumstances  should  transformers  be  used  which  will 
not  divide  the  load  within  a  few  per  cent,  of  the  capa- 
city of  each  transformer.  Beside  making  sure  of  the 
impedance  of  transformers,  they  should  be  cheeked  for 
ratio  and  polarity.  The  ratio  of  all  transformers  used 
in  multiple  should  be  correct  within  one-half  per  cent., 
as  otherwise  it  will  give  rise  to  excessive  circulating 
currents.  The  polarity  of  all  transformers  should  be 
the  same,  as  otherwise  the  transformer  of  reverse 
polarity  will  be  short  circuited  on  the  rest  of  the  trans- 
former bank.  Every  station  operating  air  blast  trans- 
formers should  have  compressed  air  accessible  for  the 
purpose  of  blowing  out  the  dust  from  the  transformers, 
which  should  be  done  every  other  Sunday  (the  day  of 
light  load)  if  possible.  The  accumulation  of  dust  is 
likely  to  lead  to  grounds  and  result  in  the  burning  out 
of  the  apparatus.  Considerable  precaution  must  be 
taken  in  using  compressed  air,  as  no  moisture  should 
be  allowed  to  pass  with  the  first  rush  of  air  from  the 
tank.  The  air  should  always  be  permitted  to  discharge 
for  some  time  before  it  is  turned  on  the  transformer. 
To  minimize  the  amount  of  dust  settling  in  the  trans- 
former, protecting  screens  in  the  air  chamber  will  be 
of  great  benefit.  For  the  safety  of  the  operator  all 
transformers  kept  within  the  station  should  have  their 
cases  well  grounded,  and  for  the  safety  of  customers 
all  secondary  coils  of  service  transformers  should  be 
grounded  at  the  neutral  point. 

In  conclusion  it  may  be  well  to  say  that  in  three 
phase  distribution  it  is  good  practice  to  use  delta  con- 
nected transformers  in  units  of  three  for  each  group. 
The  continuity  of  service  is  an  important  consideration, 
and  whenever  possible  this  arrangement  should  be 
adhered  to.  Should  one  of  the  units  burn  out,  two- 
thirds  of  the  load  can  be  carried  on  the  other  two 
transformers,  or  the  two  transformers  overloaded  may 
carry  the  entire  load  for  a  short  period  until  the  de- 
fective transformer  is  replaced. 

Besides  securing  continuity  of  operation,  the  delta 
connection  is  very  desirable  on  account  of  not  having 
the  objectionable  feature  of  the  Y  connections  or  T 
connections  used  in  phase  transformation.  With  the 
latter  combinations  an  open  circuit  on  one  of  the  trans- 
former secondaries  under  conditions  of  load  is  likely  to 
be  productive  of  highly  destructive  voltages  resultant 
from  the  combined  effect  of  the  inductance  of  the  open 
circuited  transformer  and  the  capacity  of  the  line. 


Mr.  John  Gait,  C.  E. ,  of  Toronto,  lias  prop;irftl  plans  tor  walor. 
works,  soweragfe,  and  electric  light  systems  to  l)e  constructed  by 
the  municipality  of  Indian  Head,  N.W.T.  It  is  proposed  to  suh- 
miV  a  by-law  to  the  ratepayers  to  raise  $140,000  for  the  purpose. 
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A  NEW  GENERATOR. 

Hy  W'li.i.iAM  AsAiii  1.  Johnson,  Tokonto,  Canada, 

(INVKNIOK.) 

The  altornatiiii^  current  fjenerator  of  the  revolving 
field  type  herein  described  is  considered  by  the  writer 
and  admitted  by  parties  who  have  investij^ated  and 
noticed  the  machine  in  operation  to  be  a  decided  ad- 
vance in  dynamo  design.  The  claim  is  made  that  this 
i^^cnerator  is  superior  in  regulating  qualities  and  in 
efficiency,  and  operates  at  a  far  lower  temperature  than 
generators  of  the  old  type.  The  type  of  revolving  field 
adopted  by  the  largest  manufacturers  in  America  and 
Hurope  is  simply  the  multipolar  field  common  to  all 
commutating  or  direct  current  machines.  Such  con- 
struction has  been  the  habit  for  the  last  fifteen  years  ; 
during  at  least  this  period  there  have  been  brought  out 
no  designs  having  novelty  or  showing  a  new  theory  or 
principle  of  magnetic  design.  Aside  from  Tesla's 
motor,  one  is  practically  justified  in  saying  there  have 
been  no  new    distinctive  types  of  electric  machines 


struction.  The  writer  desires  to  state,  however,  tha^ 
such  extra  winding  is  not  essential  to  his  machine  when 
used  as  a  generator,  but  simply  adds  extra  qualities 
when  used  as  either  a  generator  or  synchronous  motor, 
and  such  extra  qualities  are  not  so  readily  to  be  ob- 
tained in  the  other  usual  design  mentioned  in  the  first 
part  of  this  article. 

The  new  rotating  field  is  shown  in  Fig.  2.  The  field 
may  be  mounted  on  hori7ontal  or  vertical  shaft  to  suit 
the  driving  power.  The  radical  and  novel  change  in 
design  will  be  readily  seen  by  examining  Fig.  3,  which 
shows  the  old  or  usual  type  or  revolving  field.  It  can 
be  readily  seen  that  inasmuch  as  the  function  of  the 
rotor  (the  field  or  primary)  is  first,  to  provide  the  mag- 
netic field, and  second, to  vary  the  position  of  the  magnetic 
flux  flowing  from  the  primary  as  relating  to  the  arma- 
ture (the  secondary), — that  the  field  electric  (the  copper 
winding)  and  magnetic  (the  iron)  circuits  are  in  a  better 
balanced  position  as  regards  the  inductive  action  taking 
place  between  field  and  armature  than  in  any  alternator 
yet  designed.  The  magnet  system  of  any  generator 
controls  the  generation  of  the  current,  in  fact,  the  mag- 


FiG.  I — New  Revolving  Field  Al' 

placed  on  the  market  during  an  even  greater  period,  as 
the  patents  issued  have  covered  mere  details  of  design 
such  as  various  devices  for  regulation,  designs  for 
laminating  the  frame  or  motor,  etc.,  but  no  material  or 
basic  invention. 

Fig.  No.  I  gives  an  end  view  of  this  generator  and 
shows  also  a  short  circuited  winding  which  in  this  in- 
stance was  used  to  give  the  machine  self-starting 
ability  when  intended  for  use  as  a  synchronous  motor. 
That  is,  under  light  load  the  machine  can  be  directly 
thrown  on  the  line  as  an  induction  motor  and  when  up 
to  the  speed  the  field  can  be  excited  and  thereafter 
operate  as  a  synchronous  motor.  This  auxiliary  wind- 
ing would  also  be  of  use  where  two  or  more  generators 
are  run  by  separate  engines  and  intended  to  be  operated 
in  parallel, as  they  would  keep  in  synchronism  better  a  1 
any  reasonable  change  in  speed  of  the  engine.  This 
digression  from  the  main  question,  i.  e.,  the  new  field, 
readily  admits  of  this  special  short-circuited  winding 
and  without  very  material  increase  in  expense  of  con- 


ernator,  W.  a.  Johnson  Patent. 

net  is  the  prime  and  essential  feature  of  a  generator, 
and  yet  the  armature  has  been  commonly  looked  upon 
as  the  chief  point,  and  so  common  has  been  this  habit 
that  the  armature  has  hitherto  chiefly  received  the  best 
thought  and  efforts  of  electrical  people;  but  there  is  no 
getting  over  the  fact,  the  magnet  system  in  an  electric 
machine  is,  and  always  will  be,  utterly  indispensable, 
and  the  greater  the  perfection  of  its  design  and  the 
stronger  and  more  constant  the  flow  of  magnetic  flux 
from  its  polar  faces,  the  more  eflicient  the  generator  and 
the  more  constant  the  electro-motive  force  generated, 
and  all  this  depends  upon  the  definite  alignment  of  the 
magnetic  poles  by  the  establishment  of  an  unchangeable 
neutral  line  that  is  a  line  of  zero  potential.  Absolute 
regulation  and  a  cool  and  efficient  machine  are  the  ends 
aimed  at.  The  construction  herein  described  achieves 
these  desirable  objects. 

The  regulation  obtained  is  practically  as  close  as  in 
static  transformers.  Why  ?  Because  there  is  a  defin- 
itely aligned  and  unchanging  line  of  zero  potential 
dividing  the  magnets  and  their  inductive  effect  upon 
the  armature,  as  absolutely  unchangeable  as  the  in- 
equalities of  the  iron  and  the  reversal  of  direction  of 
flow  in  the  armature  circuits  will  admit  of  when  using 
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the  common  type  of  armature  as  used  in  the  present 
construction.  (The  writer's  patent  claims,  by  the  way, 
cover  an  armature  construction  carried  out  on  identical 
lines  to  that  of  the  field  herein  more  particularly  de- 
scribed). So  perfect  is  the  regulation  that  the  circuits 
of  the  armature  may  be  short  circuited  under  full  ex- 
citation of  the  field  and  the  armature  current  not  rise 
more  than  10%  above  normal,  or  such  other  rise  as  may 
be  pre-determined  by  the  designer,  whereas  in  the  old 
type  if  the  armature  terminals  are  short  circuited  at 
much  above  one  half  tull  field,  then  the  result  is  an 
over-heated  machine  up  to  the  point  of  destruction 
under  full  field.  It  immediately  becomes  apparent  that 
if  a  generator  can  be  short  circuited  when  generating 
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its  rated  E.  M.  F. ,  that  is,  under  its  normal  field 
excitation,  that  the  testing  of  the  generator  under  full 
magnetic  saturation  will  develop  the  maximum  capacity 
of  the  generator,  that  is,  such  a  test  made  at  the  factory 
establishes  the  normal  and  the  overload  capacity  be- 
yond dispute.  Generators  built  under  the  writer's 
patents  can  be  short  circuited  by  means  of  oil  switches 
under  full  voltage  up  to  and  even  beyond  10,000  volts. 
The  above  circumstances  of  regulation  indicate  that 
armature  reactions  against  full  field  need  no  longer 
prove  a  bug-bear,  that  induction  motor  loads  can  be 
handled  in  connection  with  lighting  load  with  satisfac- 
tory results.  By  using]the  same  construction  in  motors  as 
used  in  the  generator,  but  with  the  addition  of  the 
short  circuited  bar  winding  for  self  starting,  these 
machines  allow  of  the  highest  possible  power  factor 
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under  all  load  conditions.  The  generator  or  motors 
are  interchangeable,  i.  e. ,  the  generator  can  be  used  as 
a  commercial  synchronous  motor  or  generator  at 
pleasure  under  the  most  favorable  conditions.  Again 
referring  to  Fig.  2,  it  will  be  noted  that  the  field  coils 
(of  which  only  two  are  used  regardless  of  the  number 
of  poles)  are  wound  concentric  with  the  shaft  in  the 
line  of  mechanical  motion  and  therefore  the  mechanical 
placing  of  the  coils  is  facilitated.  The  method  of  build- 
ing up  the  rotor  has  been  much  simplified  in  later  con- 
struction than  as  shown  in  cut.  As  now  built,  the  field 
coils  are  very  easily  accessible. 

As  above  stated,  the  armature  construction  (see  Fig. 
4)  as  herein  described  is  practically  identical  with  other 
well  known  makes  and  is  no  better  and  no  worse  than 
theirs  in  any  respect,  using  equally  good  material  and 
workmanship. 


As  to  temperature..  The  armature  reactions  common 
to  the  older  types  which  necessarily  cause  counter 
action  and  again  reaction  and  so  on,  in  endless  con- 
fusion between  field  and  armature,  are  herein  elimin- 
ated as  in  no  other  construction,  consequently  the 
temperature  of  the  iron  is  extremely  low,  not  50%  of 
the  rise  under  similar  conditions  of  size  and  output  of 
other  types,  in  fact,  the  heating  of  the  entire  machine 
inside  the  limits  of  carrying  capacity  of  the  copper  and 
magnetic  saturation  and  aside  from  the  unavoidable 
eddy  currents  of  the  iron,  can  be  considered  as  neg- 
ligible. 

The  air  gap  between  polar  faces  and  armature  iron 
may  be  as  short  as  mechanical  clearance  may  require 
and  not  so  excessive  as  the  older  type.  The  efficiency 
is  therefore  very  high. 

At  first  thought  it  may  be  contended  that  the  copper 
winding  of  the  field  might  require  to  be  heavier,  but 
this  is  counter  balanced  by  the  decrease  of  the  air  gap 
and  the  peculiar  qualities  of  the  field  which  allows  a 
heavier  exciting  current  without  corresponding  increase 


Fig.  4 — Arm  ATI' RE. 

in  temperature  for  same  capacity  in  the  copper.  The 
good  regulating  qualities  of  this  machine  do  not  end  at 
the  terminals,  as  it  is  a  well  known  fact  that  all 
reactions  within  the  generator  are  reflected  in  the 
circuits, and  instead  of  a  smooth  current  in  the  line  the 
contrary  is  the  usual  case  with  the  old  type  and  the 
results  are  shown  in  the  static  discharge  and  broken 
down  transformers. 

The  writer  feels  warranted  in  making  the  statement 
that  it  seems  impossible  to  build  an  electric  machine 
with  more  than  two  or  less  than  two  energizing  coils 
and  get  the  highest  results,  and  as  he  has  designed, 
built  and  been  granted  patents  in  various  countries  for 
inductbr  alternators  and  commutating  machines  em- 
bodying this  same  principle,  he  knows  that  the  rule 
works  not  only  both  ways  but  three  ways,  that  is,  in 
the  three  commercial  machines  universally  manufactur- 
ed, the  revolving  field  alternator,  the  inductor  alter- 
nator,and  the  direct  current  multipolar  dynamo. 

As  regulation  means  you  can  use  efficient  lamps,  and 
on  account  of  the  economical  generation  of  the  current 
within  the  generator,  the  writer  is  prepared  to  under- 
take contracts  for  this  construction  with  a  guaranteed 
saving  in  operation  to  the  purchaser  of  from  10  to  15 
on  the  cost  of  generating  plant. 

These  machines  are  manufactured  in  Canada  by  The 
United  Electric  Company,  of  Toronto  ;  negotiations 
are  under  way  for  their  manufacture  and  sale  in  the 
principal  countries  where  patents  have  been  granted  to 
the  writer. 
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So  far  as  the  invention  of  appar- 
Elect. ic^Cooking  .nd  ^^^^^  utilizing  for  domestic 

purposes  the  heat  generated  by 
electric  energy  is  concerned,  the  Hst  today  is  almost 
complete,  for  a  glance  through  any  of  the  catalogues 
of  the  numerous  manufacturers  leaves  practically  noth- 
ing to  be  desired.  The  apparatus  has  long  since  pass- 
ed the  experimental  stage,  and  at  the  present  time  it 
offers  a  method  of  culinary  preparation  which  is  both 
clean,  quick,  and  highly  efficient.  Lest  our  use  of  the 
words  "highly  efficient"  be  misunderstood,  we  desire 
to  explain  that  efficiency,  when  spoken  of  in  connection 
with  electric  cooking  apparatus,  is  based  on  compari- 
sons between  the  amount  of  heat  contained  in  the 
energy,  and  the  amount  which  is  actually  taken  up  by 
the  food.  It  is,  one  might  say,  an  electrical  efficiency. 
For  instance,  the  ordinary  kitchen  range  is  the  most 
inefficient  cooking  apparatus  in  our  possession,  for  of 
the  total  heat  in  the  fuel,  but  2%  is  utilized  by  the  food; 
of  the  balance,  12%  is  wasted  in  obtaining  a  glowing 
fire;  70%  goes  up  the  chimney;  and  16%  is  radiated  into 
the  room.  With  a  properly  constructed  electric  oven, 
as  high  as  90%  of  the  energy  is  taken  up  by  the  food. 
Referring  to  our  editorial  of  last  issue  under  the  head- 
ing of  "Conversion  of  Energy,"  we  noted  that  the  loss 
in  converting  coal  into  mechanical  motion  is  very  great 
If  we  figure  the  loss  of  all  the  items  with  the  exception 
of  that  which  occurs  in  the  motors,  or  in  other  words, 
estimate  the  loss  in  converting  the  coal  energy  into 
electric  current  delivered  by  the  transformers,  we  find 
that  this  electrical  energy  is  7.27%  of  the  original.  If 
an  electric  oven  has  an  efficiency  of  90/-  ,  then  it  will 
utilize  a  little  more  than  6)^%  of  the  energy  in  the  fuel, 
and  this  contrasts  very  favorably  with  the  ordinary 
cook-stove,  where  in  spite  of  the  fact  that  the  fuel  is 
burned  direct,  but  2%  is  used  as  already  noted.  If  one 
means  of  cooking  has  an  efficiency  more  than  300% 
greater  than  another,  is  it  not  worthy  of  consideration? 
But  the  difficulty  of  the  matter  lies  in  the  fact  that 
figures  are  deceptive — particularly  those  which  we  have 
given  above.  They  are  approximately  correct  as  far  as 
they  go,  and  are  to  be  valued  accordingly,  but  beyond 
giving  a  comparison  between  the  amount  of  fuel  con- 
sumed with  the  two  methods,  absolutely  no  other  item 
is  taken  into  consideration.  For  example,  let  us  figure 
the  cost  of  heating  a  house  by  a  coal  furnace  and  by 
electric  heaters.  For  simplicity  consider  that  the  first 
cost  and  maintenance  of  the  two  systems  are  the  same, 
and  then  interest,  depreciation  and  insurance  can  be 
left  out.  If  one  hundred  pounds  of  coal  be  burned  in 
the  furnace  per  day,  the  cost  of  the  fuel,  at  $6  per  ton, 
is  30  cents.  Add  to  this  laboi^  at  20  cents,  and  the 
total  cost  is  found  as  50  cents.  Assume  that  the  furnace 
has  an  efficiency  of  50%,  and  then  the  amount  of  coal 
which  actually  is  used  in  the  heating  is  50  pounds. 
The  equivalent  of  this  is  205  kilowatthours,  and  if 
the  cost  of  current  be  6  cents,  the  cost  of  heating  for 
the  day  will  be  found  to  be  $12.30  as  against  50  cents 
for  the  other  method.  Electrical  cooking  and  heating 
apparatus  offers  so  much  in  the  way  of  quickness  and 
convenience  that  its  high  operating  cost  is  often  more 
than  offset.  When  our  water  powers  are  more  devel- 
oped, and  the  cost  of  current  is  correspondingly  re- 
duced, we  iDay  feel- reasonably  siu-e  that  electricity  will 
play  an  itnportant  part  in  the  ordinary  affairs  of  our 
everyday  home  life,  and  in  the  meantime,  it  is  very 
satisfactory  to  note  that  the  annual  output  of  the  appar- 
atus is  being  steadily  increased. 
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About  this  time  of  the  year  seems 
street  Lighting  to  be  favored  for  the  taking  up  and 
Qviestions.  subsequent  dropping  of  questions 
re  municipal  street  lighting.  Perhaps  the  men  in  whose 
hands  the  reins  of  government  have  just  been  placed 
feel  it  their  duty  to  investigate  such  matters,  but  what- 
ever the  cause,  the  problems  are  often  soon  dropped,  and 
very  rightly.  A  plant  from  which  energy  for  arcs  and 
incandescents  is  charged  to  a  municipality  at  cost,  will 
certainly  be  the  means  of  reducing  the  tax  rate,  but  the 
great  difficulty  is  to  keep  the  operating  cost  of  such  a 
plant,  when  under  civic  control,  as  low  as  it  would  be 
when  In  the  hands  of  a  competent  operating  company. 
In  any  manufacturing  business,  and  the  production  of 
electrical  energy  can  certainly  be  classified  under  such 
a  heading,  the  most  careful  management  is  required 
to  make  that  business  a  paying  one.  Even  a  little 
carelessness  will  change  the  margin  of  profit  into  a 
serious  loss,  and  considering  this,  surely  it  is  not  hard 
to  understand  why  most  municipal  enterprises  are 
failures.  When  the  men,  corresponding  to  the  board 
of  directors  of  a  lighting  company,  are  changed  each 
year,  and  where  they  are  elected  without  regard  to 
their  ability  to  handle  electrical  problems,  it  would  seem 
almost  sure  that  there  could  never  be  a  profit  from  a 
manufacturing  enterprise  placed  under  their  control. 
The  municipal  ownership  idea  may  be  all  right,  and  a 
paying  one,  if  the  management  of  the  plant  be  placed  in 
the  hands  of  a  single  competent  man,  and  left  there. 
But  where  politics  enter  into  the  situation,  then  the 
idea  seems  hopeless,  because  with  each  incoming  coun- 
cil, there  will  always  be  at  least  one  man  who  looks 
upon  the  executive  ability  of  that  body,  and  particularly 
of  himself,  as  being  something  of  an  exceptional  order, 
and  of  a  superlative  quality.  And  then  the  single  com- 
petent man  loses  his  position,  all  his  good  work  is  un- 
done, and  at  the  end  of  the  year  the  next  council  is 
confronted  with  a  deficit.  In  Toronto  the  question  is 
being  taken  up,  and  a  thorough  investigation  may  re- 
sult. It  is  doubtful,  however,  if  the  matter  will  ever 
come  to  anything,  for  the  city  has  a  very  low  rate  per 
arc  lamp  per  year,  and  the  service  is  of  the  all-night, 
every-night  order.  New  York  is  also  in  the  throes  of 
the  same  problem,  and  taking  into  consideration  the 
fact  that  in  New  York  there  are  more  politics  and  pulls 
than  in  Toronto,  it  would  be  unwise  to  attempt  to  pre- 
dict the  outcome.  The  great  difficulty  in  figuring  the 
costs  of  such  matters  is  that  very  few  people  appreciate 
the  number  of  items  which  must  be  cliargod  .ig.iinst  the 
operation  of  a  plant.  In  connection  w  illi  t  1k' niiim\  i)o,il 
plant  of  city  of  the  Chicago,  it  was  slated  tiiat  the  cost 
to  the  city  per  arc  lamp  per  year  was  between  fifty-four 
and  fifty-six  dollars.  When  an  expert  went  into  this 
statement,  he  found  that  thfe  items  of  taxes,  interest, 
and  depreciation  were  not  included,  and  showed  that 
the  addition  of  the  excluded  amounts  brought  the  cost 
per  lamp  per  year  to  just  about  double  the  sum  pre- 
viously mentioned.  Following  this  matter,  we  have 
the  fact  that  Chicago  has  recently  contracted  with  a 
local  company  to  supply  six  hundred  arcs  at  a  price  of 
$103  for  overhead  wiring,  and  $136  for  underground. 
In  New  York  the  existing  prices  are  just  a  little  higher 
than  those  which  Chicago  is  now  paying,  though  this 
is  no  doubt  due  to  local  conditions,  and  not  to  the  de- 
mand of  tiie  supplying  company  I'or  a  larger  profit. 
Taken  all  in  all,  the  investigations  lia\c  no  bad  eU'ect, 
provided  that  the  municipalities  take  no  rash  steps,  and 


work  under  the  advice  and  guidance  of  a  competent  ex- 
pert. Then  if  that  expert  have  had  experience  with 
municipal  management,  he  will  be  in  a  position  to  ad- 
vise his  client  of  the  exact  probable  operating  cost. 
And  when  such  figure  is  received,  it  will  likely  dampen 
the  ardor  which  characterized  the  municipal  movement 
at  its  inception. 

That  statements    regarding  the 
Candlepower.        candlepower  of  difl^erent  forms  of 

lights  are  often  misleading  or 
even  worse,  has  been  asserted  from  time  to  time  in  the 
technical  press  of  the  United  States  and  Canada.  The 
rating  of  any  form  of  light  on  a  candlepower  basis  is 
permissible  only  when  the  distribution  is  uniform  in 
all  directions,  and  the  only  lamp  which  actually  ap- 
proaches the  requirement  is  the  incandescent,  and  it 
usually  falls  very  far  short.  Putting  a  reflector  behind 
a  flame,  or  a  lens  in  front  of  it,  does  not  aff"ect  the  total 
amount  of  light  given  out,  though  that  thrown  in 
one  particular  direction  may  be  greatly  increased,  and 
may  be  proportionately  greater  as  the  distance  grows, 
owing  to  the  fact  that  the  rays  have  been  bent  into 
parallelism.  The  rating  of  searchlights  and  other 
lights  in  which  the  distribution  is  aff"ected  by  means  of 
mirrors  or  lenses  should  be  altogether  abandoned,  since 
it  means  nothing  at  all,  although  it  m.ay  convey  the 
impression  that  a  light  is  exceedingly  powerful  or  can 
be  seen  at  a  great  distance.  The  old  idea  of  calling  an 
arc  lamp  "2000  candlepower"  was  long  ago  modified 
by  introducing-  the  term  "nominal,"  though  in  latter 
years  the  candlepower  rating  has  been  eliminated  al- 
most entirely.  Arc  lamps  are  and  should  be  rated  on 
the  energy  consumption,  and  on  no  other  basis.  It  is 
almost  impossible  to  get  a  reading  on  an  arc  lamp  by 
means  of  a  photometer,  for  when  the  arc  proper  is  on 
the  side  of  the  carbons  nearest  the  instrument  the  light 
is  very  great,  and  when  it  wanders  to  the  other  side, 
in  the  intensity  is  greatly  reduced.  Incandescent  lamps 
when  under  test  are  revolved  very  rapidly,  and  the 
candlepower  is  read  on  the  horizontal'.  Standard  lamps 
with  the  usual  shape  of  filament  will  approximate 
sixteen  units  of  light  in  this  direction,  while  what  is 
called  the  downward  radiation  may  be  but  six  to  ten. 
The  low  consumption  of  energy  per  candlepower  in 
lamps  of  the  Nernst  and  Meridian  types  is  due  to  the 
fact  that  most  of  the  light  is  thrown  downward  bv 
means  of  the  arrangement  of  the  light-radiating  parts 
of  the  lamps,  these  being  set  below  reflecting  surfaces. 
Photometric  measurement  is  based  on  the  law  that  the 
intensity  ot  illumination  at  any  point  varies  inversely 
as  the  square  of  its  distance  from  the  source  of  light, 
and  this  law  assumes  that  the  light  is  allowed  to  dis- 
tribute itself  t'reel}'  in  all  directions.  When  the  distri- 
bution is  altercil  in  any  way  from  what  is  considered 
standard,  the  candlepower  rating  should  be  accompan- 
ied by  an  explanation  of  how  the  measurement  was 
taken.  I'or  instance,  in  a  searchlight  the  beam  is  made 
to  pass  out  from  the  lamp  in  one  direction,  and  its  ravs 
are  very  nearly  parallel.  Suppose  that  a  photometer 
is  set  up  between  a  sixteen  candlepower  lamp  antl  a 
searchlight,  and  that  a  balance  is  obtained  with  the 
screen  one  foot  from  the  incandescent  and  one  hundred 
feet  from  the  projector.  This  would  indicate  that  the 
light  of  the  latter  was  160,000  candlepower.  Now,  if 
the  searchlight  be  moved  away  another  hundred  feet 
the  intensity  will  not  be  much  reduced,  as  the  ra\s  of 
of  light  are  nearly  parallel.  Assume  that  it  is  not 
reduced  at  all,  and  then  this  second  reading  will  indi- 
cate 640,000  candlepower.  The  absurdity  of  such  a 
system  of  rating  is  evident,  and  mainitacturers  are 
siiowing  t-lieir  good  sense  by  dropping  it  altogether 
and  substituting  an  energy  basis  in  its  stead. 
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I    QUESTIONS  AND  ANSWERS  | 

l.lM.KAl.  Kl  l.KS  10         01!S1;K\         15Y  (.OKKKSPONOKNTS  : 

1.  All  eimiiiries  will  be  answenxl  in  the  order  received,  unless  special  circum- 
stances warrant  other  action. 

J.  l^iicstions  to  be  answcrcil  in  .my  spivifieil  issue  shouUl  be  in  our  li.iiuls  by 
the  cKvse  of  the  month  procedin)^  publicativMi. 

;.  O^cstions  should  Iv  conllncd  10  subjects  of  :;cnc...l  inlc,v^l.  riiosc  pcrt.uii- 
Ini;  to  the  rel.itlve  \ aluc  ot  dltVercnt  m./kc-  >.|  .q.p.u.iius,  or  »hicli  tor  In- 
IcillKcnt  trealntent  should  be  pl.nced  in  ll>c  luuuls  ol  .1  consultiiiy  cTiKMiiccr, 
c.mnot  bi-  iMnsidered  in  this  department. 

4.  fo  .i\ Old  tumble  and  unnecessary  delay,  correspondents  should  state  tlicir 
.piestions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  Ini'or- 
n\ation  ntiuired. 

Oi  ES.  No.  I. — How  do  you  figure  the  internal  resist- 
ance of  a  storaije  battery?  Any  ordinary  resistance 
can  be  found  with  a  voltmeter  and  ammeter  by  Ohm's 
l.aw,  but  the  storai^e  battery  gives  off  voltage  all  the 
time,  aiul  1  don't  know  how  to  measure  it. 

.-\ns.  If  you  have  a  storage  battery,  a  voltmeter  and 
ammeter  will  undoubtedly  be  part  of  your  equipment. 
Measure  very  carefully  the  voltage  of  the  battery  on 
open  circuit.  Then  connect  a  load  across  the  battery 
terminals,  with  the  ammeter  in  circuit.  Read  the 
amperes  very  carefully  and  at  the  same  time  get  a 
reading  on  the  voltmeter.  It  will  be  noticed  that  the 
second  voltmeter  reading  is  a  little  lower  than  the  first. 
Then  Ohm's  Law  holds  good — R  equals  E  over  C.  R 
being  the  internal  resistance  of  the  battery,  C  being  the 
current  shown  by  the  ammeter,  and  E  being  the  differ- 
ence between  the  first  and  second  voltmeter  readings. 
Before  this  test  is  made  the  battery  should  not  be  either 
charged  or  discharged  for  some  time,  and  the  test 
readings  should  be  taken  as  quickly  as  possible.  This 
is  to  eliminate  errors  due  to  polarization. 


Ql'es.  No.  2. — In  view  of  the  prevailing  custom  to 
ground  the  neutral  of  transformers,  do  you  think  the 
same  idea  could  be  applied  successfully  by  grounding 
the  armature  winding  of  a  three  phase  star  connected 
generator  at  the  centre  point,  using  in  the  ground  cir- 
cuit a  light  fuse  (depending  on  the  voltage  of  the 
machine)  of  the  enclosed  type?  In  the  event  of  a  short 
circuit  or  heavy  lightning  discharge,  would  the  winding 
be  protected  by  such  a  scheme  ? 

Ans. — Where  the  neutral  of  a  transformer  secondary 
is  grounded  this  action  is  taken  as  a  safeguard  against 
the  destruction  of  life.  If  a  ground  exist  on  one  wire 
of  the  primary,  and  a  breakdown  occur  in  the  trans- 
former between  the  primary  and  secondary,  then  be- 
tween the  secondary  circuits  and  the  ground  there  will 
exist  a  difference  of  potential  of  almost  equal  the 
primary  voltage,  provided  the  neutral  of  the  transformer 
be  not  grounded.  If,  however,  the  neutral  be  ground- 
ed the  maximam  voltage  between  any  part  of  the 
secondary  circuits  and  the  ground  will  not  exceed  one 
half  of  the  total  secondary  voltage.  If,  however,  you 
ground  the  neutral  point  of  the  generator,  it  is  true 
that  the  strain  between  any  of  the  three  wires  and  the 
ground  is  reduced  something  less  than  one-half,  but 
that  voltage  will  still  be  far  above  the  dangerous  point. 
•  We  assume,  of  course,  that  your  generator  voltage  is 
not  less  than  2,300.  Therefore,  as  a  safeguard,  the 
idea  would  have  no  value — in  fact,  it  would  really 
increase  the  risk  to  the  linemen.  If  a  short  circuit 
occur  between  two  of  the  three  wires,  or  even  between 
all  three  of  them,  the  ground  connection  with  its  fuse 
vvould  not  be  in  circuit.  If  a  wire  should  come  down, 
then  a  circuit  is  formed  through  the  main  fuses,  and 


tlie  ground  fuse,  and  the  blowing  of  either  will  break 
tlio  short.  In  considering  the  advantage  the  scheme 
would  have  in  connection  with  lightning  discharges,  it 
is  difficult  to  say  anything  very  definite.  If  the  light- 
ning arresters  should  fail  to  take  care  of  the  discharge, 
it  is  possible  that  it  would  pass  on  through  the  wind- 
ings and  go  to  the  ground  through  the  fuse,  although 
the  choke  coil  action  of  the  generator  winding  might 
seriously  impede  such  action.  When  the  transmission 
is  overhead,  the  scheme  is  seldom  or  ever  used,  as  its 
advantage  is  doubtful  and  trouble  may  occur.  Where 
underground  distribution  is  used,  with  high  voltages, 
the  idea  has  been  sometimes  adopted,  as  it  reduces  the 
strain  between  the  ground  and  the  cables,  transformers, 
etc.  If  it  were  to  be  considered  at  all,  we  think  the 
fuse  should  be  omitted  entirely. 

QuES.  No.  3. — (a)  Explain  in  a  practical  way  how 
lubricating  oils  should  be  tested  that  they  may  be 
selected  for  electric  generators,  (b)  What  is  the  dif- 
ference between  vacuum  oil  as  used  by  pumps  under 
pressure  and  other  lubricating  oils  ? 

Ans. — (a)  The  chief  requirements  for  an  oil  to  be 
used  in  the  bearings  of  generators  are  few  in  number 
and  simple.  There  are  many  methods  of  making  tests 
which  can  be  used  by  the  refineries,  but  which  are 
unsuitable  for  use  in  the  engine  room.  Perhaps  the 
best  and  most  effective  test  is  to  observe  the  oil  under 
operation.  If  a  bearing  which  has  heretofore  run  cool 
and  with  very  little  oil,  suddenly  heats  up  when  a 
change  of  lubricant  is  made,  and  the  heating  cannot  be 
attributed  to  mechanical  troubles,  it  is  prettj^  safe  to 
say  that  the  difficulty  lies  in  the  oil.  Dynamo  oil  should 
not  have  an  appreciable  evaporation  when  hot,  nor 
should  it  thicken  greatly  when  cold.  If  a  thin  film  of 
the  oil  to  be  tested  be  spread  on  a  sheet  of  glass,  and 
exposed  to  the  free  action  of  air,  evaporation  may  be 
easily  noted.  Oils  of  the  vegetable  class  evaporate 
rapidly  (comparatively  speaking)  and  are  therefore  sel- 
dom suitable  for  use  in  generator  bearings.  Viscosity 
is  another  requirement.  The  best  definition  of  this 
word  is  "stickiness."  An  oil  may  be  very  thin  and  yet 
have  high  viscosity.  Pour  a  little  oil  on  a  sheet  ot 
glass  and  then  hold  the  glass  vertical.  The  bulk  of  the 
oil  will  run  down  and  off  at  once  if  it  be  sufficientlv 
thin,  but  a  thin  film  will  remain,  and  go  off  but  slowly, 
depending  upon  the  stickiness  of  the  oil.  The  flashing 
point  of  oils  used  for  lubricating  bearings  is  com- 
paratively high,  and  therefore  it  is  seldom  that  a  test  of 
this  feature  is  required.  (b)  The  name  "vacuum"  is 
a  trade-mark  word  applied  to  the  product  of  the  Vacuum 
Oil  Company,  which  is  a  branch  of  the  Standard  Com- 
pany. So  far  as  we  know  there  is  no  special  treat- 
ment given  this  oil  which  merits  the  name  vacuum, 
though  constant  use  of  the  word  has  caused  some  con- 
fusion on  this  point.  Practically  any  thin  oil  ma)-  be 
used  for  the  purpose  you  mention,  except  possibly 
where  some  special  requirement  makes  the  use  of  a 
special  oil  necessary. 


The  report  has  been  published  dut-ing-  the  past  inoiitli  tliat  the 
New  York  Central  Railway  has  secured  control  of  the  Buffalo 
Street  Railway,  the  Niagara,  St.  Catharines  atid  Toronto  Rail- 
way, the  Hamilton,  Gritnsby  and  Beanisville  Railway,  and  the 
Hamilton  Radial  Railway,  and  that  all  the  roads  wiSuld  be 
amalj^ainaled.  While  it  is  prob.ihio  that  some  neg-otiations  of 
this  nature  are  undoi  ,  it  is  nol  lH-lie\ed  that  a  definite  agree- 
ment has  been  reached. 
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WESTERN  REPRESENTATIVES  OF 
ELECTRICAL  COMPANIES. 

The  rapid  development  of  the  Canadian  Northwest 
is  creating  a  large  demand  for  electrical  apparatus  of 
all  kinds.  The  municipalities  of  the  West  are  pro- 
gressive and  desire  modern  methods  of  lighting,  and 
in  nearly  all  instances  electricity  is  being  adopted.  The 
manufacturers  of  electrical  machinery  and  supplies 
recognize  the  importance  of  this  market,  consequently 
we  find  as  their  western  representatives  men  of  excep- 
tional activity  and  vigor  and  at  the  same  time  good 
business  ability.  We  publish  below  the  portraits  and 
a  few  particulars  of  the  Winnipeg  representatives  : 


Mr.  G.  a.  Powell. 


Mr.  G.  A.  Powell  is  the  western  manager  for  the 
Packard  Electric  Company,  Limited,  of  St.  Catharines, 
Ont.,with  offices  at  31  Canada  Life  Building,  Win- 
nipeg. Mr.  Powell  has  been  associated  with  the 
company  in  various  important  positions  since  its  incep- 
tion some  fourteen  )ears  ago,  and  is  well  known  by 
the  electrical  fraternily  in  Eastern  Canada.  The  ter- 
ritory now  under  liis  charge  extends  from  Port  Arthur 
to  the  Pacific  Coast. 


Mr.  B.  G.  McBukney. 


Mr.  15.  (1.  McHurney,  who  has  recently  been  appoint- 
ed Wesl^in  C';in;ida  representative  for  the  Canadian 
General  Ice  trie  Company,  was  horn  near  Toronto  and 
has  lived  in  Canada  the  greater  part  of  his  life.  He 
entered  the  electrical  field  in  1889  as  an  employee  of 
the  Edison  lilectric  Company,  of  Schenectady,  N.  Y. 
Later  he  went  into  tiie  electrical  contracting  business, 
making  a  specialty  of  installing  apparatus.    He  after- 


wards became  the  Ontario  representative  for  the 
Walker  Company,  manufacturers  of  electrical  apparatus, 
Cleveland,  Ohio.  Eight  years  ago  he  entered  the 
Agency  Department  of  the  Canadian  General  Electric 
Company,  being  appointed  their  western  manager 
about  two  months  ago. 


Mr.  Willl\m  E.  Skinner. 


Mr.  William  E.  Skinner,  district  manager  and  west- 
ern representative  of  the  Westinghouse  Company  for 
Manitoba,  has  his  headquarters  in  the  LInion  Bank 
Building,  Winnipeg.  He  has  been  with  the  Westing- 
house  Company  for  thirteen  years,  having  graduated 
in  their  shops  at  Cincinnati.  Since  then  he  has  re- 
presented the  company  in  Buffalo,  Niagara  Falls  and 
Honolulu.  From  the  warm  climate  of  Hawaii  he  came 
through  to  the  more  vigorous  climate  of  North-Western 
Canada.  While  in  Hawaii  Mr.  Skinner  was  elected 
treasurer  of  the  Honolulu  Engmeers'  Association.  He 
is  an  associate  member  of  the  American  Institute  of 
Electrical  Engineers,  is  thirty-five  years  of  age,  and  a 
splendid  representative  of  the  Westinghouse  interests. 


Mr.  L.  J.  Beln.m-. 
The  western  representative  of  Allis-Chalmers-Bul- 
lock.  Limited,  is  Mr.  L.  J.  Belnap,  who  has  his  head- 
quarters at  Winnipeg.  Mr.  Belnap  has  had  a  long 
engineering  experience,  both  electrical  and  mechanical, 
having  been  connected  with  several  large  manufacturing 
companies.  He  has  been  on  the  expert  construction 
staff  and  superintended  the  installation  of  some  of  the 
most  important  electric  light  and  power  plants  in 
Canada  which  have  been  built  by  the  Allis-Chalmers- 
Bullock.  He  was  district  engineer  for  the  Company 
at  Montreal  and  later  engineer  of  the  sales  department 
at  that  city.  In  April,  1904,  he  was  appointed  district 
manager  at  Winnipeg. 
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AN  OTTAWA  INSTALLATION. 

riio  Ottawa  Hull  rower  Maiuitacturiiiy  Com- 
pany are  supplying  power  over  their  new  12,000  volt 
transmission  line.  Herewith  we  show  an  illustration 
of  the  step-up  transformers,  air  chamber  blowers,  etc., 
designed  and  installed  by  tlieir  consulting  engineer, 
Mr.  R.  S.  Kelsch,  of  Montreal.  The  International 
Cement  Company  will  take  3500  horse  power  to  oper- 
ate the  new  cement  works,  which  are  said  to  be  the 
finest  on  this  continent. 


A  UNIQUE  INSTALLATION. 

l^V  J.    I\    II.  WVSK. 

The  plant  recently  installed  by  the  Parisian  Laundry 
Companv  at  the  corner  of  King  and  Portland  streets, 
Toronto,  has  several  features  of  interest  which  make 
it  worthy  of  attention  and  of  possible  help,  in  the  way 
of  a  model,  for  any  company  contemplating  a  like 
enterprise.  The  building  is  of  white  brick  throughout, 
being  150  feet  long  by  66  feet  wide,  and  fronting  on 
King  street,  with  four  floors  including  the  basement, 
amply  supplied  with  windows    and  finished  inside  in 


switchboard  that  they  may  be  operated  either  together 
in  multiple,  on  both  the  lighting  and  power  circuits,  or 
separately  on  both,  or  either  machine  may  be  worked 
separately  on  either  lighting  or  power  circuit.  These 
machines  with  switchboard  and  a  5  horse  power  motor, 
operating  a  line  shaft  for  dryers  and  starchers,  were 
furnished  by  the  Canadian  General  Electric  Company. 
The  wiring,  contract  for  which  was  let  to  Messrs.  H. 
F.  Strickland  &  Company,  of  Toronto,  is  laid  out  for 
one  per  cent.  drop.  The  lighting  circuit  consists  of  tw-o 
No.  4  B.  &  S.  stranded  R.  C.  cables  in  Richmondt 
conduit,  distributing  from  blue  Vermont  marble  panels 
to  four  branch  mains  of  No.  8  B.  &  S.  R.  C.  stranded 
cables,  also  in  Richmondt  conduit,  on  each  floor,  and 
to  220  volt  32  c.p.  lamps,  arranged  on  the  ceiling  with 
12"  mirror  reflectors.  The  power  circuit  consists  of 
two  No.  2  B.  &  S.  R.  C.  stranded  cables  connecting 
through  iron  junction  boxes  with  No.  6  B.  &  S.  branch 
mains,  run  on  the  under  side  of  each  floor,  through 
which  they  rise,  all  in  Richmondt  conduit,  to  individual 
motors.  All  conduits  are  furnished  with  water  tight 
joints,  and  hermetically  sealed. 


Step-Up  Transformers,  Air  Chamber  Blowers,  Etc. — Ottawa  &  Hu: 


LOMPANV. 


white,  so  as  to  get  absolutely  the  best  lighting  efl^ects. 
The  proprietors  of  this  establishment,  Mr.  David  and 
Mr.  Robert  Morton,  seem  to  have  appreciated  the  fact 
that  white  absorbs  only  about  1 5  per  cent,  of  available 
light. 

At  the  north  side  in  the  rear  of  the  building  is  located 
the  boiler  and  engine  room  and  the  generating  plant. 
The  boilers  are  of  the  tubular  type,  two  in  number  and 
about  125  h.p.  each,  and  are  equipped  with  the  latest 
smoke  consumers  of  the  simplex  type.  The  engine  is 
of  the  well  known  Wheelock  design.  This  part  of  the 
plant  was  built  and  installed  complete  by  the  Goldie  & 
McCulloch  Company,  of  Gait. 

All  of  the  laundry  machinery,  which  is  used  in  con- 
nection with  an  amount  of  water,  is  located  in  the 
basement  over  drains  in  the  concrete  floor  connecting 
directly  with  the  city  sewerage  system,  and  is  driven 
by  counter  shafting  belted  to  the  engine.  The  Turn- 
bull  elevator,  connecting  the  four  floors,  is  driven  in 
the  same  manner. 

The  electric  plant  consists  of  two  ly'^  k.w.  direct 
current,  belt  driven  generators,  1175  r.p.m.  and  wound 
for  250  volts.    The  connections  are  so  arranged  at  the 


With  the  exception  of  the  washing  machines  in  the 
basement,  every  separate  machine  is  driven  by  an 
individual  motor,  geared  directl}-  to  suit  the  speed  of 
that  particular  machine. 

When  this  individual  drive  was  at  first  contemplated, 
Mr.  Morton  insisted  that  the  motors  must  all  be  geared 
to  do  away  entirely,  or  as  far  as  possible,  with  dust  or 
anything  like  belts  that  might  accumulate  or  convey 
dust.  When  the  speeds  of  these  machines  were  con- 
sulted with  relation  to  the  amount  of  power  required, 
we  found  there  were  four  sleeve  band  ironers  taking 
only  of  a  horse  power  each,  and  working  at  72 
r.p.m.;  two  mangles  taking  two  h.p.  each  at  85  to  300 
r.p.m.;  a  yoke  ironer  at  horse  power  and  90  r.p.m., 
and  so  on,  covering  in  all  some  thirty  small  motors 
required,  of  low  and  variable  speeds. 

Careful  inquiry  among  manufacturers  of  standard 
electric  apparatus  seemed  to  reveal  nothing  that 
would  meet  the  requirements.  In  the  United  States 
w  e  found  where  several  of  the  large  electric  manufac- 
turers had  attempted  with  failure  the  equipment  of 
laundry  machines,  and  it  looked  \  cry  much  as  though 
the  project  would  have   to  be  abandoned,   or  special 
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motors  in  each  case  designed  with  their  diflferent  con- 
trol as  to  speeds,  and  special  gears.  A  few  figures 
in  connection  with  tee  mechanical  features  of  this  pro- 
position convinced  us  that  it  would  run  into  entirely 
too  much  money,  and  it  was  abandoned.  Shortly 
after  this  we  found  The  Mechanical  Appliance  Com- 
pany, of  Milwaukee,  Wis.,  had  equipped  some  similar 
machines  in  the  United  States  with  Watson  motors. 
Further  inquiry  convinced  us  that  these  motors  were 
giving  satisfaction  and  the  contract  was  awarded  the 
Mechanical  Appliance  Company.  These  motors  are 
wound  tor  220  volts  and  in  almost  every  instance  the 
machines  are  self-contained,  the  motor  being  mounted 
either  on  the  base  or  frame  of  the  machine. 

This  plant  illustrates  how  the  tremendous  loss  of 
distribution  by  shafting  may  be  saved,  and  how  laundry 
work  is  done  on  a  large  scale,  and  in  a  most  up-to-date 
way,  and  besides  has  the  distinguishing  feature  of 
being  the  first  and  at  present  the  only  plant  of  the  kind 
in  Canada. 


THE  LATE  LEONARD  E.  DYE. 

The  Winnipeg  electrical  world  recently  sustained  a 
loss  in  the  death  of  Mr.  Leonard  E.  Dye, which  occurred 
on  Sunday,  March  19th.  Deceased  had  been  living  in 
Winnipeg  since  1900,  when  he  took  charge  of  the  elec- 
trical work  of  the  E.  S.  Harrison  Company,  Limited. 
Prior  to  that  time  he  was  in  the  employ  of  the  General- 
Electric  Company  at  Minneapolis,  as  expert  in  charge  of 
their  arc  lamp  department.  In  February,  1904,  Mr.  Dye 
leftthe  Harrison  Companyandstartedthe  WinnipegElec- 
tric  Company,  but  later  severed  his  connection  with  that 
concern  to  accept  a  position  with  the  Hudson  Elec- 
trical Supply  Company  of  Winnipeg,  which  he  held  up 
to  the  time  of  his  death.  He  was  only  34  years  of  age, 
but  was  recognized  as  one  of  the  best  electrical  engin- 
eers in  the  city  and  was  instructor  at  the  electrical 
engineering  classes  conducted  at  the  Y.M.C.A.  The 
students  of  his  class  acted  as  pall  bearers  and  his  fellow 
employees  at  the  Hudson  Electrical  Supply  Company  fol- 
lowed the  funeral. 


A  LARGE  INDUCTION  REGULATOR. 

The  Montreal  Light,  Heat  &  Power  Company  have 
installed  in  their  Maisonneuve  substation  an  immense 
induction  regulator,  which  is  shown  herewith.  It  is 
believed  to  be  the  largest  piece  of  apparatus  of  the 


iNincTiON  Regilator  Installkd  in  Mom 

AND  Power  Com  pan  \  s  Si  \iion. 

kind  in  the  world.  Tlie  regulatiM-  lias  a  capacity  of 
5000  amperes  at  2400  \ oils,  designed  tit  raise  or  lower 
the  pressure  10%.  Tlie  regulator  will  he  used  in  con- 
nection with  the  pennaneiit  plans  of  consolidating  the 
Montreal  Light,  Heat  &  Power  Company's  two  phase 
66  cycle  system  with  the  Lachine  Rapids  Hydraulic  &: 
Land  Company's  60  cycle  three-phase  system,  which 
plans  have  been  designed  by  and  are  being  carried  out 
under  the  supervision  of  Mr.  R.  S.  Kelsch,  the  com- 
pany's consulting  engineer. 


At  a  nu-eliiig-  of  the  Eilg'itioer.s'  Cluli  of  Toronto,  lickl  on 
March  23rd,  Mr.  K.  L.  Aitken,  consultinL;  .-n- iiu-ci-,  |ir.'s.-nioil  a 
paper  entitled  "  The  Relation  bi-turcn  1 1 1;^ li  f  ,  iis;oii  l.nu  s  .iiul 
Other  Lines."  A  larjfc  nuinlu'r  <il  iiumuIh  1  s  w  in-  pu  si'iil ,  .iiid 
the  paper  was  folioueil  In-  an  intorestiiijf  discussion. 


WINNIPEG  POWER  DEVELOPMENTS. 

The  Winnipeg-  Street  Railway  Company  are  pushing-  forward 
to  completion  their  water  power  development  works  at  Lac  du 
Bonnet  and  it  is  expected  that  electric  power,  generated  at 
these  works,  will  be  transmitted  and  put  to  use  in  Winnipeg 
before  the  close  of  the  present  year. 

Another  company  has  been  organized  to  utilize  this  water 
power,  and  it  is  said  that  this  company  have  sold  debentures  to 
the  amount  of  one  million  dollars  for  this  purpose,  and  that  as 
soon  as  these  debentures  are  printed  and  signed  the  scheme  will 
be  proceeded  with.  The  citizens  of  Winnipeg  feel  that  one  of 
the  greatest  needs  of  the  city  at  the  present  time  is  cheaper  fuel 
for  manufacturing  purposes,  the  present  cost  of  fuel  being  almost 
prohibitive.  If  the  scheme  uiulertaken  b\-  the  Dominion  Govern- 
ment a  year  or  two  ago  for  the  irnpro\ement  of  the  Winnipeg 
River  is  carried  out,  it  will  place  at  the  disposal  of  the  citizens  of 
Winnipeg  a  plentiful  supply  of  wood  for  fuel  and  building  pur- 
post>s,  (roni  Laki'  Winnipeg,  which  under  present  conditions  can 
only  he  obtained  for  a  very  short  time  each  _year,  during  the 
period  of  liigli  watei'. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  annual  convention  of  the  Canadian  Association  of  Station- 
ary Engineers  will  be  held  in  the  city  of  Chatham,  Ont.,  August 
22nd,  1905,  and  it  is  expected  that  the  attendance  will  be  larger 
than  usual,  as  the  question  of  legislation  will  likely  be  discussed 
at  some  length.  The  engineers  have  prepared  a  bill,  to  come  up 
at  the  present  session  of  the  Ontario  Legislature,  to  regulate  the 
qualifications  i)f  engineers  in  charge  of  steam  plants.  They  desire 
that  every  on-  iiu-i  i  operating  aplant  of  25  h.  p.  or  upwards 
sh.)uld  bo  ciniprlk-.l  t,>  h.iIJa  duly  certified  certificate  from  a 
bi>ard  of  ex:iniiiu-rs,  ,  onsisl  in-  ol  al  ieas(  I hree  qualified  persons, 
I'  n-i  oniinriuiatioii  ol  tin-  .M  inister  of  Agriculture, 
ni-  lc--islaliiMi  along  this  line  is  very  apparent, 
iwo  years  llu-i-<-  have  been  21  boiler  explosions 
ol  Onlaiio  alone,  by  which  over  thirty  persons 
n>uniled.  On  marine  engines,  which  are  under 
-inment  supervision,  there  has    been    but  one 


app>initt>il 


During  111.-  p 
in  IIk'  pro\iii 
were  killed  c 
Dominion  C 


of  the  Stationary  Engineers'  Association, 
testing  paper  on  "Vacuum"  was  read  by 


Marchand  &  Company,  128  Sparks  Street 
IIiiil;  an  electric  plant  at  Papineauville,  One. 
ii  iHsmiiii'd  15  miles  for  lighting  the  villages 
Moiilebello,  St.  Andre  Evelin,  and  Thurso. 
50  k.w.  generator  and  expect  the  plant  to 


Messrs.  P.  K. 
Ottawa,  ,n.-  msi. 
The  pou.-,  ^Mll  I., 
of  Pa[)iiu-aii\ ilU-, 
They  are  putting 

be  in  running  order  by  June  isl.  In  the  course  of  a  year  or  two 
they  expect  to  extend  the  plant  to  lake  supply  several  neighbor- 
iiig'towns.  The  same  parlies  are  installing  a'  plant  at  Maniwaki, 
wlu  re  they  are  putting  in  a  250  k.  w.  generator,  three-phase 
li\  t'  miles  transmission,  to  be  completed  by  the  first  of  October 
Tlier<-  is  a  fine  water  power  there  and  it  is  intended  to  furilish 
light  and  power  to  several  munici|)alities  in  (he  ilistrict. 
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JANDUS  SERIES  ALTERNATING  ARC 
LIGHTING  SYSTEM. 

Tlic  Jaiukis  lilcctric  Company,  Cleveland,  Ohio, 
manufacturers  of  enclosed  arc  lamps, have  put  upon  the 
market  a  new  system  of  series  alternating  arc  lighting-, 
which  has  several  features  of  great  interest. 

The  illustrations  show  the  arc  lamp,  llic  regulator 
and  a  special  arrangement  of  regulator  and  switch- 
board panel.  These  and  many  details  relating  to  the 
system  are  described  and  illustrated  in  Huilelin  No.  21, 
issued  by  the  company. 

The  lamp,  l-^ig.  i,  is  ot"  the  widely  known  Jandus  in- 
terchangeable type,  tlie  casing,  glassware  and  main 
body  being  identical  with  jandus  lamps  for  all  the 
classes  of  service  now    in  use,  both  alternating  and 


Fig.  I.— Jandcs  Series  Alternating  Ci  rrent  Arc  Lamp. 


direct  current,  the  integrally  mounted  mechanisms 
being  interchangeable.  The  interchangeable  feature  is 
obviously  of  great  value  to  central  stations  using  a 
variety  of  circuits,  as  all  lamps  may  be  uniform  in  ap- 
pearance and  structure,  with  the  same  inner  globes  and 
cartons,  and  all  repair  parts  identical  excepting  those 
forming  part  of  the  interchanged  actuating  mechan- 


isms. The  lamp  has  a  differential  mechanism,  and  the 
regulation  claimed  for  it  is  very  fine.  All  details  are 
worked  out  with  the  same  skill  and  care  that  have 
characterized  the  work  of  the  Jandus  Company  in  past 
years.  This  lamp  won  the  highest  award  (gold  medal) 
at  the  World's  Fair  at  St.  Louis.  The  long  burning 
life  of  the  lamp — 140-175  hours — is  specially  notable. 


Fig.  2.— Jandi  s  Series  Alternating  Ci  rrent  Regulator. 


The  regulator,  Fig.  2,  is  perhaps  the  most  interest- 
ing feature  of  the  system.  It  is  of  the  inductive  type 
and  is  designed  on  novel  lines.  It  consists  of  a  base- 
plate and  a  vertical  frame  upon  which  is  mounted  a 
heavy  marble  top.  This  top  carries  the  terminal  bind- 
ing-posts and  supports  the  inductive  coil.  The  purpose 
of  this  construction  is  to  insulate  all  the  current- 
carrying  parts  thoroughly  from  ground.  The  coil  is 
stationary  so  that  no  flexible  leads  are  required.  The 
core  is  movably  mounted  to  operate  vertically  into  and 
out  of  the  stationary  coil.  A  weight  is  connected  to 
the  movable  core  by  means  of  steel  chains  located  in 
grooved  wheels  which  are  mounted  on  tinely  finished 
ball  bearings.  .  The  weight  serves  to  counterbalance 
the  core  when  the  coil  is  not  energized.  Through  the 
medium  of  an  adjustable  cam  on  the  counterweight 
side  of  this  system  of  forces  the  moment  is  made  in- 
versely proportional  to  the  magnetic  force  which  actu- 
ates the  core.  The  coil  is  constructed  of  fire  and 
moisture-proof  wire  and  the  insulating  heads  are  of 
mica,  so  that  the  regulator  will  withstand  a  short-cir- 
cuit for  an  indefinite  period. 

Fig.  3  illustrates  a  special  feature  of  the  Jandus  sys- 
tem whereby  the  regulator  and  switchboard  panel  are 
installed  as  a  unit,  which  of  course  may  be  multiplied 
in  the  central  station.  This  arrangement  saves  largely 
in  floor  space,  but  its  particular  advantage  consists  in 
compacting  all  the  apparatus  necessary  to  be  observed 
and  manipulated  and  in  installing  it  within  reach  of 
the  attendant.  In  such  an  installation  the  operator 
has  before  him  and  within  reach  every  part  of  the 
regulator  and  every  switchboard  instrument,  so  that 
without  changing  his  position  he  can  make  all  neces- 
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sary  observations  and  adjustments  in  starting  the 
circuit. 

The  following  claims  are  made  as  to  the  advan- 
tages of  the  Jandus  type  regulator: 

Current-carrying  parts  suspended  from  marble  and 
thus  thoroughly  divorced  from  ground;  elimination  of 
frictional  retardations  by  use  of  perfect  ball  bearings; 
fixed  coil  and  movable  core, this  arrangement  requir- 
ing no  flexible  connections  which  are  frequent  sources 
of  annoyance  ;  disposition  of  the  counterbalancing 
weight  within  the  parallelogram  of  the  base,  this  sav- 


»9 
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Fig.  3 — Jandus  Regulator  and  Switchboard  Panel 
Installed  as  a  Unit. 

ing  floor  space  and  eliminating  the  projecting  arm, 
which  is  often  In  the  way  of  the  station  operator; 
harmony  of  design  with  switchboard  panel,  permit- 
ting the  installation  of  the  regulator  and  switchboard 
as  a  unit;  an  indestructible  coil  capable  of  withstand- 
ing a  short-circuit  indefinitely. 

The  Packard  Electric  Company,  St.  Catharines, 
Ont. ,  are  the  Canadian  representatives  of  the  Jandus 
Electric  Company  and  will  be  glad  to  furnish  any 
further  particulars  desired  regarding  this  new  lighting 
system. 


GERMAN  REGULATIONS  FOR  HIGH- 
TENSION  OVERHEAD  WIRES. 

The  regulations  of  the  Verband  Deutscher  Elektro- 
techniker  as  amended  last  year  include  a  number  of 
rules  for  high-tension  overhead  wires  and  cables,  the 
chief  points  in  which  we  give  briefly  below  : — 

All  installations  come  within  the  range  of  the  high- 
tension  regulations,  if  the  effective  pressure  between 
any  conductor  and  earth  is  (or  may  be  through  an 
earth)  more  than  250  volts. 

Overhead  wires  must  be  bare,  but  where  they  are 
exposed  to  detrimental  chemical  action  they  may  be 
provided  with  a  coating  of  protective  paint. 

The  insulation  of  overhead  wires  in  damp  weather 


must  not  be  less  than  80  ohms  per  volt  and  kilometre 
(128  ohms  per  volt  and  mile)  but  need  not  exceed 
1,500,000  ohms.  Generating  plants  are  to  be  pro- 
vided with  means  for  measuring  the  insulation  resist- 
ance during  actual  service. 

Overhead  wires  must  have  a  cross-section  of  not  less 
than  10  sq.  mm.  {0-0155  sq.  in.). 

The  insulators  must  be  of  porcelain,  glass  or  an 
equivalent  material,  and,  when  used  for  voltages  above 
2,000  volts,  they  are  to  be  tested  at  the  factory  to  at 
least  double  the  working  voltage.  The  insulators  are 
to  be  used  in  an  upright  position  only. 

Earth  connections  are  to  be  soldered,  the  only  ex- 
ception being  when  earthing  switches  are  used,  in 
which  case  the  connections  may  be  screwed  to  the 
switch  and  the  object  to  be  earthed.  Wire  netting, 
perforated  or  unperforated  metal  sheets,  or  similar 
materials  are  to  be  used  as  earth  plates,  and  pipework 
may  form  part  of  the  earth  connection,  but  must  be 
supplemented  by  such  earth  plates. 

Supports  and  guarding  devices  of  overhead  conduct- 
ors, the  voltage  of  which  to  earth  exceeds  500  volts, 
must  be  marked  by  a  red  zig-zag. 

Overhead  wires  must  be  at  least  6  metres  (20ft.) 
above  the  ground  in  ordinary  positions  and  at  least  7 
metres  (23tt.)  when  crossing  highways.  The  span  and 
sag  of  overhead  wires  are  to  be  such  that  the  factor  of 
safety  against  breaking  is  10  in  the  case  of  wooden 
poles,  and  5  in  the  case  of  iron  structures.  At — 20°C. 
( — 4°F.)  the  tensile  stress  In  the  overhead  conductors 
must  not  be  more  than  one-fifth  (or  one-third  In  the 
case  of  hard-drawn  metal)  of  the  breaking  stress. 

Overhead  wires  and  apparatus  must  be  Inaccessible 
without  special  means. 

In  inhabited  places  the  overhead  wires  must  be  pro- 
vided with  section  switches  which  may  be  operated 
during  actual  service. 

In  inhabited  places  and  grounds  and  In  the  proximity 
of  roads,  where  falling  wires  might  endanger  life,  the 
wires  are  either  to  be  placed  so  high  that,  upon  break- 
age, the  wire  ends  hang  not  less  than  3  metres  (loft.) 
above  the  ground,  or  the  falling  of  the  wires  must  be 
prevented  by  guards,  or  means  must  be  provided  for 
causing  the  fallen  parts  to  become  "  dead."  Provision 
is  to  be  made  at  corners  of  the  transmission  line  for 
preventing  the  wires  from  dropping  should  the  insula- 
tors break. 

Where  the  pressure  exceeds  1,000  volts,  the  anchor 
wires  are  to  be  fixed  to  the  poles  with  the  interposition 
of  an  insulator,  and  the  point  of  attachment  to  the 
pole  must  not  be  less  than  3  metres  (loft.)  above 
ground. 

If  iron  poles  are  used  which  cannot  be  well  earthed, 
the  pole  is  to  be  surrounded  (but  not  touched)  by  wood 
or  a  material  having  similar  insulating  properties,  to  a 
height  of  2  metres  (6j4ft.)  The  earth  conductor  of  the 
lightning  rod  must  be  treated  in  a  similar  way. 

Where  the  wires  run  along  the  outside  of  buildings, 
the  distance  per  1,000  volts  between  wall  and  wire 
must  not  be  less  than  icm.  (o-4in.).  The  total  dis- 
tance must  be  at  least  locm.  (4in.). 


H.  \V.  Beveridge,  of  Andovcr,  N.B.,  James  Burgfess,  of  Grand 
Falls,  N.B. ,  and  others,  have  been  incorporated  as  the  Provincial 
Telephone  Company,  Limited,  to  construct  and  operate  tele- 
phone lines  in  the  counties  of  Madawaska,  Victoria,  Carleton, 
York,  Restigouche  and  Northumberland,  N.  B.  The  pioposed 
capital  stock  is  .$10,000. 


THE  CANADIAN  ELECTRICAL  NEWS 


April,  1905 


iTEUEGRftPH/TELErHONB 

THE  INDEPENDENT  TELEPHONE  SYSTEM  AT 
NEEPAWA.  MANITOBA. 

TluMV  liave  been  established  up  to  the  present  time  but  very 
few  imlependent  telephone  systems  in  Canada.  The  first 
municipality  to  enter  the  field  against  the  Bell  Company,  to  suc- 
oesstully  maintain  a  public  service  system,  is  the  Town  of 
Neejiawa,  Manitoba.  This  town  has,  at  the  present  time,  about 
1,600  inhabitants  and  is  in  one  of  the  most  prosperous  and 
nipidly  g-rowing  agricultural  sections  of  the  Dominion,  about  100 
miles  west  of  Winnipeg.  The  decision  to  establish  a  municipal 
telephone  system  was  reached  as  far  back  as  1899. 

The  committee  having  the  establishment  of  the  exchange  in 
charge,  aimed  to  fix  the  basis  of  service  rentals  upon  a  purely 
maintenance  basis.  This  was  done  so  that  the  subscriber  of  the 
system  would  not  be  recjuired  to  pay  into  the  city  treasury  to  the 
benefit  of  the  non-usor.  hui  lliat  they  might  pay  a  sufficient  rate 
so  that  the  rate-payers  of  the  town  who  did  not  use  the  system 
would  not  be  required  to  bcir  any  of  the  expense  or  responsibility 
of  the  system.  A  charge  of  $12  per  annum  for  domestic  service 
and  $24  per  annum  for  business  use  was  decided  upon. 

While  the  exchange  started  with  but  a  small  number  of 
patrons,  tbe  municipality  equipped  the  central  office  with  a 
capacity  for  150  lines,  intending  to  provide  for  all  future  demands. 
The  reasonable  rentals  charged  soon  resulted  in  a  large  increase 


Fig  I — Xeepavva  Telephone  Exchange — Front    View  of 
200- Line  Section  of  Switchboard. 

in  the  number  of  subscribers.  About  a  year  ago  the  demand  for 
the  service  from  new  subscribers  far  exceeded  the  capacity  of 
the  plant,  and  in  order  to  accommodate  the  requirements  it  was 
necessary  to  greatly  extend  the  system  and  enlarge  the  plant. 

When  the  exchange  was  first  installed,  it  was  equipped  with  a 
manual  restoring  drop  switchboard  with  shutters  for  indicating  to 
the  central  the  subscriber's  call,  and  with  the  subscribers'  in- 
struments of  the  individual  generator-call  and  local  battery  type, 
of  a  French  manufacture. 

Under  the  great  development  of  telephone  systems  during  re- 
cent years,  the  apparatus  as  originally  installed  at  Neepawa  was 
of  a  very  antiquated  type  as  compared  with  present  systems. 
To  give  its  patrons  the  most  convenient  and  reliable  service 


obtainable,  the  Municipal  Council,  on  April  29th  last,  decided  to 
not  onty  enlarge  the  service,  but  also  at  the  same  time  to 
thoroughly  modernize  its  plant  by  putting  in  a  full  central  energy 
system,  so  that  the  subscribers  might  signal  the  central  office 
automatically  by  taking  the  receiver  off  the  hook,  and  so  that  the 
disconnect  signal  would  be  automatically  given  when  hanging  up 
the  receiver,  and  also  so  that  there  would  be  no  batteries  at  the 
subscribers'  telephones,  but  having  all  the  batteries  located  at 
the  central  office. 

The  day  after  the  council  had  passed  the  resolution  for  modern- 
izing and  enlarging  the  system,  the  town  unfortunately  sustained 
a  severe  loss  through  a  heavy  flood  destroying  one  of  their 
water-power  dams,  which  it  was  necessary  to  replace  at  once. 
With  this  unexpected  expense,  the  town  was  required  to  reduce 
all  other  appropriations,  including  a  reduction  of  the  telepeone 


Fig.  2-  Neepawa  Telephone  5:xchange — Rear  Interior 
View  of  Switchboard. 

appropriation,  to  such  an  amount  that  it  would  be  impossible  to 
entirely  re-equip  the  system  as  well  as  extend  the  service. 

It  was  absolutely  necessary,  however,  in  order  to  meet  the 
pressing  demands  for  service,  that  the  system  be  extended  at 
once,  which  necessitated  increasing  the  central  office  apparatus 
as  well  as  increasing  the  number  of  outside  lines. 

Apparatus  of  all  the  principal  makes  of  European  manu- 
facture and  all  of  the  independent  manufacturers  of  the  States 
were  thoroughly  investigated,  and  tenders,  with  samples  of  the 
apparatus  proposed,  were  called  for.  After  a  careful  comparison 
by  their  electrical  engineer  of  all  of  the  samples  of  equipment 
submitted,  and  a  consideration  of  the  tenders  submitted,  the  con- 
tract was  awarded  the  International  Telephone  Manufacturing 
Company,  of  Chicago,  including  the  rebuilding  of  the  outside 
construction  and  also  including  the  erection  of  a  large  quantity 
of  lead-covered  cable  and  terminal  boxes. 

The  system  proposed  by  the  International  Compan  ,■  was  es- 
pecially adapted  for  the  peculiar  situation  there,  as  it  enabled  the 
municipality  to  make  provision  in  the  equipment  installed  at  this 
time  so  that  it  will  be  necessary  only  to  re-equip  the  central 
office  and  allow  the  equipment  to  be  changed  to  the  central 
energy  system  at  any  time  in  the  future,  without  discarding  any 
of  the  apparatus  installed  at  this  time. 

This  is  a  sj'stem  entirely  new  in  the  telephone  field  and  a  brief 
description  will  be  of  interest  to  tho.se  contemplating  the  re- 
equipping  of  old  exchanges  or  the  building  of  new  plants  where 
it  is  impossible  to  install  an  entire  central  energy  system  at  first, 
but  where,  in  time,  it  may  be  desirable  to  change  to  central 
energy. 

Fig.  I  shows  the  front  view  of  a  200  line  section  of  "  Inter- 
national "  self-restoring  drop  switchboard.  The  drop  is  of  the 
tubular  type,  constructed  of  a  magnet  coil  with  fine  silk-covered 
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magnet  wire  wound  over  a  soft  iron  core,  with  the  spool  encased 
in  a  soft  iron  tube  to  ehminate  entirely  all  cross-talk  or  induction 
between  the  lines  in  the  switchboard. 

The  drop  armature  is  pivoted  on  the  rear  of  the  drop  and  is 
provided  with  a  long  pin  forming  a  latch  through  the  shutter  at 
the  front  of  the  board,  so  that  at  the  slightest  impulse  of  the 
generator  at  the  subscriber's  instrument,  the  shutter  is  unlatched 
and  indicates  the  call.  A  sn-.all  trigger  is  placed  in  the  spring 
jack  in  the  path  of  the  plug,  and  so  arranged  that  when  the  plug 
is  inserted  into  the  jack,  the  trigger  automatically  restores  the 
drop  shutter.  The  restoring  trigger  is  mounted  on  a  heavy  Ger- 
man silver  compensating  spring  so  as  to  make  the  restoration  of 
the  shutter  positive  at  all  times,  even  after  long-continued  usage. 
These  combined  drops  and  jacks  are  mounted  in  rows  of  ten,  on 


Fig.  3 — Neepawa  Telephone  Exchange — Long 
Distance  Wall  Telephone. 

heavy  steel  strips  properly  insulated  with  mica  sheet  and  hard 
rubber  screw  bushings. 

The  line  equipments  are  held  in  position  on  the  strip  by  Ihe 
ferrule  of  the  jack  which  screws  into  the  jack  base,  firmly 
clamping  these  parts.  These  line  equipments  may  be  readily 
removed  with  a  friction  wrench  placed  in  the  jack  ferrule  on  the 
front  of  the  board.  In  this  way  the  jack  ferrules  may  also  be 
readily  removed  and  replaced,  if  necessary,  after  becoming  worn 
from  long-continued  usage.  The  strips  of  ten  line  equipments 
are  each  mounted  on  the  front  of  the  board  on  a  heavy  steel 
frame,  properly  braced  to  make  the  board  strong  and  rigid.  The 
clearing-out  drops  or  "disconnect"  signals  are  placed  in  the  bot- 
tom row  and  immediately  above  the  cord  circuits. 

The  board  is  equipped  with  fifteen  pair  connecting  appliances, 
each  pair  consisting  of  a  ringing  and  listening  key  with  ring- 
back  key,  a  pair  of  plugs,  cords,  pulley  weights,  cord  terminals 
and  necessary  wiring.  The  plug  shelf  is  covered  with  heavy 
belt  leather  to  provide  a  cushion  for  the  plugs  when  returned 
after  disconnection,  and  also  to  prevent  the  top  of  the  board  from 
being  marred  by  the  continual  impact  of  the  plugs.  The  plugs 
are  compact,  but  are  of  sufficient  size  to  enable  making  every 
part  strong  and  durable.  Each  plug  is  provided  with  an  insulat- 
ing sleeve  so  mounted  that  it  will  turn  the  plug  body,  so  that 
when  the  operator  twists  the  plug  when  inserting  into  the  jack, 
it  will  not  break  and  kink  the  connecting  cord,  which  greatly 
reduces  the  strain  on  these  parts. 

The  combination  ringing  and  listening  keys  and  ring-back  key 
are  compactly  mounted  upon  one  base.  The  long  key,  shown 
toward  the  front  of  the  board,  is  a  regular  ringing  and  listening 
cam.  It  is  so  connected  that  when  an  operator  inserts  a  plug 
into  any  of  the  subscribers'  line  jacks  and  presses  the  corres- 
ponding cam  toward  the  board,  it  throws  in  and  connects  the 
operator's  instrument  with  that  particular  line.  After  the  mate 
plug  is  inserted  into  the  line  jack  of  the  subscriber  wanted,  and 
the  key  is  pulled  toward  the  operator,  it  cuts  in  the  generator 
and  rings  the  subscriber's  bell.    When  the  key  is  in  the  ringing 


position,  it  is  automatically  restored  when  the  operator  releases 
the  pressure  on  the  cam.  The  key  may,  however,  be  locked  in 
the  listening  position  so  that  an  operator  can  carry  on  a  long 
conversation  with  a  subscriber,  if  necessarj',  without  holding  the 
key  in  position. 

When  it  is  desired  to  ring  back  on  the  line  originating  the  call, 
the  small  button  back  of  the  regular  ringing  cam  is  pressed 
toward  the  board,  which  throws  the  generator  on  the  answering 
cord.  This  combination  key  is  so  constructed  that  it  requires 
but  one  set  of  main  ringing  springs,  making  two  less  springs  and 
four  less  contacts  than  any  other  key  of  its  kind  now  in  use.  The 
keys  are  provided  with  long  and  heavy  springs,  punched  from 
the  highest  quality  spring  German  silver  sheet.  The  springs  are 
provided  with  genuine  platinum  contacts. 

Fig.  2  shows  an  interior  view  of  the  rear  of  the  switchboard, 
showing  the  wiring  of  the  line  equipments,  the  night  bell,  the 
operator's  instrument  induction  coil,  the  central  energy  coil,  the 
cord  circuits,  etc.  As  constructed  and  used  at  the  present  time, 
it  is  for  generator-call  and  local  battery  system.  At  the  top  of 
the  board,  between  the  night  bell  and  induction  coil  on  the  cen- 
tral energy  coil,  is  shown  a  card  reading  "Take  short  off  this 
coil  for  central  energy."  This  is  the  only  work  required  for 
changing  this  switchboard  from  a  magneto-call  local  battery 
system  to  a  complete  central  energy  apparatus,  in  addition  to 
connecting  the  central  energy  wires  at  the  line  equipments,  which 
are  provided  with  screw  terminal  wire  clips  so  that  the  change 
ma}^  be  readily  made. 

This  Sj'stem  enables  the  municipality  to  temporarily  use  their 
old  individul  generator-call  and  local  battery  instruments  and  at 
any  time  in  the  future,  when  it  is  deemed  advisable  to  change 
to  central  energy,  they  can  alter  the  system  without  dis- 
carding any  of  the  apparatus  of  the  new  style  installed,  but  by 
simply  adding  the  central  office  battery  plant  and  replacing  the 
old  instruments  with  central  energy  telephones. 

Fig.  3  shows  the  long  distance  wall  instrument  of  the  "Inter- 
national "  type  that  are  being  installed  in  the  increase  of  the 
system  and  for  replacing  the  old  apparatus  as  required.  These 
telephones  are  equipped  with  a  granular  carbon  type  transmitter 
with  a  very  fine  and  reliable  adjustment  so  they  may  be  adjusted 
sensitive  for  quiet  office  and  residence  use,  and  slightly  deadened 
for  machine  shops  or  other  noisy  places.  The  receivers  are  of 
the  horse-shoe  magnet  bi-polar  type,  with  all  of  the  metal  parts 
self-contained  and  entirely  enclosed  in  a  hard  rubber  shell  and 
cap,  no  parts  of  the  receiver  depending  on  the  shell  for  holding 
the  adjustment. 

The  transmitter  arm  is  of  the  long  extension  type,  arranged  so 
that  the  transmitter  may  be  raised  or  lowered  to  suit  the  con- 
venience of  the  user.  The  base  of  the  transmitter  arm  is  provided 
with  a  sub-base  which  is  permanently  mounted  on  the  wood-work 
and  supports  the  connecting  clips  and  the  wiring  of  the  arm,  and 
holds  the  transmitter  arm  in  place  by  means  of  two  heavily 
nickle-plated  machine  screws,  which  avoids  unscrewing  the  base 
from  the  backboard  when  inspecting  the  instrument. 

The  transmitter  circuit  is  taken  directly  from  the  front  and 
back  electrode  of  the  transmitter,  through  insulated  conductor 
cord,  direct  into  the  instrument  to  the  induction  coil,  thus  avoid- 
ing using  any  part  of  the  transmitter  or  arm  for  completing  one 
side  of  tlu>  circuit. 

The  gcniM  Hloi  s  are  strongly  constructed  and  very  powerful  in 
their  action,  insvu  ing  the  indicating  of  the  central  office  signal  at 
every  call  upon  |)roperly  constructed  lines.  The  generator  is 
provided  with  an  automatic  shunt  so  that  it  is  automatically 
thrown  in  when  operated. 

The  coniplolc  te!i'|ilioiu'  has  all  connecting  wires,  binding 
posis  .mil  i.  iniin.il  -m  i,  us  (nlly  concealed  within  its  cabinet,  so 
iluM  f  IS  no  liability  ol'ilic  [larts  becoming accidently  disconnected 
and  no  exposed  metal  parts  form  any  part  of  the  circuits  at  any 
lime,  avoiding  danger  to  the  user  from  lightning  or  crossed  lines 
with  other  electrical  circuits,  while  using  the  instrument. 

With  all  of  the  instruments  in  service  for  which  ^therc  is  a  pre- 
sent demand,  the  municipality  of  Neepawa  will  have  in  operation 
over  180  subscribers,  which  shows  one  instrument  for  less  than 
every  nine  inhabitants. 


The  Bell  Telephone  Company  have  purchased  a  site  on  west 
side  of  Mountain  street,  near  St.  Catherine  street,  .Montreal,  on 
which  to  build  a  modern  up-town  exchange. 

Messrs.  Benjamin  Matthews,  Aaron  Sherk  and  John  Baer,  of 
Ridgeway,  Ont.,  are  establishing  a  telephone  system  connecting 
the  villages  of  Fort  Colborne,  Ridgeway  and  Fort  Erie. 
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INDUCTION  MOTORS. 

Mr.  H.A.  Biirson,  M.Sc,  chief  electrical  engineer  of 
AlHs-Chahners-Hullock,  Limited,  Montreal,  recently 
delivered  to  the  students  of  electrical  engincet  inj^  at 
McGill  I'niversity  a  series  of  addresses  upon  ''Induc- 
tion Motors,  "  the  manufacture  of  which  the  company 
make  a  specialty.  The  lectures  were  of  an  introductory 
character  and  discussed  the  theory  of  the  rotatinj^  field 
in  alternating^  current  apparatus. 

He  first  took  up  the  winding-  of  induction  motors  of 
ditVerent  types  and  showed  how  the  different  distribution 
of  stator  winding  aflected  the  total  magnetizing  field, 
and  described  the  relation  of  the  maxiimun  value  of  the 
induction  to  the  average  value.  Some  authors  hold 
that  the  field  distribution  is  as  a  sine  wave,  but  Mr. 
Burson's  experience  was  that  it  is  not,  but  is  a  wave  of 
such  shape  that  the  relation  of  the  maximum  to  the 
average  value  is  greater  than  that  given  by  the  sine 
wave. 

Taking  up  the  theory  of  the  vector  diagram  as  first 
propounded  by  Mr.  B.  Behrend,  chief  electrical  engineer 
of  the  Allis-Chalmers  Company,  Milwaukee,  he  showed 
how  the  diagram  for  induction  motors  differed  from 
that  of  alternating  current  transformers  without  leakage 
in  that  the  locus  of  the  end  of  the  current  vector  lies  on 
a  circle,  instead  of  on  a  straight  line.  This  is  due  to 
the  leakage  which  is  necessarily  present  in  induction 
motors. 

He  then  took  up  the  leakage  factor — one  of  the  most 
important  features  of  induction  motor  design,  about 
which,  however,  little  is  generally  known — and  showed 
that  the  leakage  factor  depended  on  the  pole  pitch,  the 
width  of  core  and  the  length  of  air  gap.  He  also  de- 
scribed the  relation  of  the  leakage  factor  to  the  mag- 
netizing current  and  the  diameter  of  the  circle  diagram, 
viz.,  that  the  diameter  of  the  circle  diagram  is  equal  to 
the  magnetizing  current  divided  by  the  leakage  factor. 

Returning  to  the  circle  diagram  he  showed  that  the 
maximun  power  factor  obtained  from  a  machine  depends 
directly  on  the  value  of  the  leakage  factor  and  that 
hence  the  aim  of  the  designer  is  to  so  construct  a  machine 
as  to  have  as  small  a  leakage  factor  as  possible. 
The  relation  of  the  leakage  factor  to  the  over-load  capa- 
city was  dealt  with  and  it  was  shown  that  for  the  same 
magnetizing  current  an  increase  of  leakage  factor  means 
a  decrease  in  the  over-load  capacity  of  the  motor. 

Mr.  Burson  finally  showed  how  to  take  into  account 
the  primary  and  secondary  resistance  losses  and  the 
iron  losses,  according  to  the  method  originated  by  Mr. 
Behrend,  which  he  strongly  recommended  because  of 
the  simplicity  of  its  application. 


The  town  of  Milton,  Ont.,  has  retained  Mr.  K.  L.  Aitken,  of 
Toronto,  as  their  consulting'  engineer  in  connection  with  the  re- 
building- of  their  electric  light  plant.  A  new  power  house  will  be 
built,  and  boilers,  engine,  generator,  and  switchboard  installed. 
In  all  probability  the  system  of  distribution  will  be  materially 
changed. 


MUNICIPAL  LIGHTING  PLANTS. 

The  City  Council  of  Calgary,  N.W.T. ,  have  taken 
definite  steps  towards  establishing  a  municipal  lighting 
and  power  plant.  The  various  companies  supplying 
boilers,  engines,  etc.,  have  sent  in  their  tenders  for  the 
requirements  of  the  town.  The  tenders  were  opened 
and  the  climax  of  a  strenuous  meeting  of  the  Council 
was  reached  in  a  decision  to  proceed  with  the  con- 
struction of  the  plant.  However,  the  tenders  were 
found  to  be  so  complicated  that  it  was  impossible  to 
reach  an  intelligent  decision  in  regard  to  them.  This 
is  an  old  story  and  due  to  the  haste  in  which  such  mat- 
ters are  often  decided. 

Municipal  ownership  has  been  the  subject  of  much 
discussion,  and  as  we  go  to  press,  we  note  the  rather 
unfortunate  predicament  in  which  the  Town  of  Berlin, 
Ont. ,  finds  itself,  in  regard  to  the  municipal  gas  light- 
ing plant.  We  must  congratulate  the  Calgary  Coun- 
cil for  the  wisdom  shown  in  calling  a  reliable  consulting 
engineer  to  advise  them  in  their  important  decision  as 
to  a  municipal  plant.  If  there  is  one  thing  more  than 
another  that  throws  discredit  on  municipal  ownership, 
and  makes  such  plants  unsuccessful,  it  is  an  error 
made  when  the  plant  is  originally  installed.  The  plant 
is  often  installed  under  the  supervision  of  the  town  en- 
gineer, who  is  usually  a  civil  engineer  and  not  familiar 
with  steam  or  electric  engineering.  He  is  not  sup- 
posed to  be  posted  in  this  branch  of  engineering  and 
cannot  be  blamed  if  his  efforts  in  this  direction  are  not 
successful. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Hours. 

May  I 

7  30 

May  2 

4  10 

8  40 

2 

7  30 

3 

4  10 

8  40 

3 

7  30 

4 

4  10 

8  40 

4 

7  30 

5 

4  10 

8  40 

5 

7  30 

6 

4  10 

8  40 

6 

7  30 

7 

4  10 

8  40 

7 

7  30 

8 

4  10 

8  40 

8 

7  30 

9 

4  10 

8  40 

9 

7  30 

10 

4  00 

8  30 

10 

10  45 

4  00 

5  15 

1 1 

II  30 

1 2 

4  GO 

4  30 

13 

0  10 

13 

4  00 

3  50 

14 

0  45 

14 

4  00 

3  15 

'5 

I  20 

IS 

4  00 

2  40 

16 

2  00 

16 

4  00 

2  00 

•7 
18 

No  Light 

>7 
18 

No  Ligh 

19 

19 

20 

7  SO 

20 

10  40 

2  50 

21 

7  50 

21 

II  40 

3  50 

22 

7  50 

23 

0  30 

4  40 

23 

7  50 

24 

I  10 

5  20 

24 

7  50 

25 

I  50 

6  00 

25 

7  50 

26 

2  20 

6  30 

26 

8  00 

27 

2  so 

6  50 

27 

8  00 

28 

3  '5 

7  15 

28 

S  00 

29 

3  40 

7  40 

29 

8  00 

30 

3  30 

7  30 

30 

8  00 

3' 

3  30 

7  30 

3' 

8  00 

June  I 

3  30 

7  30 

Total  172  45 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  infonna- 
tioD  and  public  worki. 

The  recognized  medium  for  advertise- 
ments for  '  Tenders. 


CANADMN  CONTRACT  RECORDI 

TORONTO;        -  5 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  a.nd  Dyna.mos,  Priva.te  Telephones, 
Electric    Light    Fixtures    a.nd    Electric  Supplies. 

Electrical   Work  and    Repair*  *^  *°    ,     ^  ^ 

of  all  Description   ^  1 28 1 Sparks  St.,  Ottawa 

Estimates  Cheerfully  Olvea  on  Appllcatioa. 
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Branch  office  of  Canapian  Elfxtrical  News, 
Imperial  BiiilJing-. 

April  8th,  1905. 
After  reading-  the  late  Editorial  on  the  enormous  power  lost  by 
steam  g-eneration,  one  is  quite  prepared  for  the  announcement  on 
another  page  that  the  City  of  St.  Thomas,  Ont. ,  have  determined 
to  try  Oill  !  ! 

The  east  end  Bell  Telephone  exchang-e  in  this  city  is  now  com- 
plete and  working-  by  means  of  the  Central  Energy  system.  The 
Main  exchange  is  now  receiving  attention  and  will  be  working 
Central  Energy  in  a  few  months.  This  leaves  only  Westmount 
and  Uptown ;  the  former  will  no  doubt  be  left  with  magneto 
ringers  for  some  time  to  come  ;  but  as  Uptown  is  to  have  a  new 
building,  doubtless  Central  Energy  will  be  installed  there. 

The  small  "  Plumber  and  Electrician  "'  gets  in  some  fine  work 
occasionally.  One  job  notetl  lately  showed  bi-ackets  connected 
to  gas  pipes  with  hicke>  s  (only ),  no  joints  soklered,  fixture  re- 
done with  aliniiinum  bronze,  tlii'  insulatiuL;'  joint  hcing  treated  to 
coat  of  it,  and  bridging  same — tlu-  tixliirc  w  iring;  itself  being 
grounded;  two  wires  of  a  three  way  swilcli  outlet  coupled  to- 
gether and  put  in  one  side  of  an  S.  P.  su  it  i  h  .ditto  at  other  3-way 
switch.  This  is  a  sample  of  competitive  woi  k  in  Montreal  and 
the  rabid  desire  for  cheapness.  Needless  to  say  in  above  case 
the  Montreal  Light,  Heat  &  Power  Company  refused  to  connect 
and  the  work  had  to  be  done  over — not,  however,  by  the  plum- 
ber. 

There  is  talk  of  opening  and  closing  the  locks,  etc.,  at  Lachine 
Canal  b)-  electricity.  It  is  to  be  hoped  the  scheme  will  go 
through,  as  were  any  mariner  asked  the  question,  it  is  10  to  1  he 
would  state  that  the  operation  of  Lacliine  canal  is  slower  than 
any  other  from  Lake  Superior  down.  This  should  not  be  so  at 
the  final  exit  from  inland  to  ocean  navigation,  and  it  is  important, 
not  only  for  Montreal,  that  electricity  is  to  take  the  place  of 
manual  power. 

The  Trades  and  Labor  Council  were  complaining  to  the  Alder- 
men lately  that  the  Montre;d  Street  Raihv;iy  did  not  build  all 
their  cars  in  Montreal  as  provitlcil  I'oi-  in  the  fV.-tni-liise.  True  or 
not  true,  the  fact  remains  tli,-it  the  ver\-  members  of  said  or- 
ganization are  the  principal  conipl.-iinants  anent  the  scarcity  of 
cars  at  6  p.  m.  It  looks  \  eiy  nuich  .-is  if  the  Council  of  Labor 
was  trying  to  defeat  the  ends  of  their  members. 

Another  brilliant  scheme  has  been  forwarded  re.  street  railway 
fares  in  a  letter  to  an  evening  newspaper,  suggesting  a  zone 
system,  or  "penny  per  mile"  scheme  as  worked  in  certain  cities 
in  Great  Britain.  If  the  eorn  spotident  uses  the  cars  at  the  rush 
hours  he  would  see  that  to  do  such  would  need  a  conductor  of  the 
strength  of  steel  aiul  speed  of  an  express,  not  to  mention  a 
men-iory  par  excellence.  Our  conductors  are  only  human  beings 
and  have  their  woi  k  cut  out  for  \hcm  on  cold  nights  giving  trans- 
fers, which  by  the  \\:iy  ,ire  not  gi\cMi  i]i  the  cities  so  gliblv 
pointed  out  by  the  ec-irrespondent. 

The  iliseussion  now  going  on  in  the  English  technical  press 
re  "Patrol  bussi  s  vs.  Electric  Tramways"  calls  to  miml  the  gas- 
olene bus  or  automobile  which  last  summer  used  to  convey 
passengers  from  \^ictoria  square  via  Victoria  Bridge  lo  Si. 
Lamberts.  It  was  as  much  as  a  lady's  gloves  or  blouse  (be  tln-\- 
light  in  color)  w  ere  worth  (o  ritle  in  it,  and  as  the  motor  was 
,-dw.-iys  slaiieil  up  a  minute  or  two  bi'fori-  the  jotn-iie\-,  the 
effei  t  ol  sittin-  in  a  eU^iul  ol  -asoline  smokr  .-ind  lu  al  c  an  more 
,-e;ulil\-  be  inia-in.-cl  than  deserihed.  If  the  sai.l  Soull,  Shore 
Auloniohile  Company  w.intio  make  it  popul.-ir,  ihesooiuT  they 
re-arrangi-  for  elei  trie  pT-i>p\iKion  lhebelti-i-.     As  it  is  practicall\- 


a  "level  "  trip,  there  should  be  no  difficulty,  and  "charging" 
current  could  be  arranged  for  at  both  ends  if  necessary  from  the 
.\.  C.  mains  of  the  Montreal  L.  H.  &  P.  Company,  by  means  of 
suit.'ible  motor  and  generator.  The  present  arrangement  can 
only  be  classed  as  a  "hon  or". 

Dealers  in  electrical  supplies  in  Canad  i  are  in  a  more  fort- 
unate position  than  their  confreres  in  the  United  States.  There 
are  many  lines  not  yet  manufactured  in  Canada  which  per  force 
must  be  imported.  When  U.S.  "trusts"  get  their  prices  too 
high  for  convenience  then  we  can  turn  (often  with  profit)  to  Great 
Britain.  Some  American  representatives  a,re  beginning  to  find 
that  between  the  other  side  of  the  water  and  home  manufactures 
their  old  happy  hunting  grounds  here  are  getting  played  out. 

The  Montreal  Light,  Heat  &  Power  Company  have  closed 
a  contract  for  five  years  for  lighting  the  harbor  of  Montreal. 
The  lamps  to  be  used  are  Western  Electric  series  alternating 
arcs.  They  have  also  closed  a  contract  with  the  Laprairie 
Brick  Company  to  supply  1,000  h.  p.  The  Laprairie  Company 
are  to  build  the  line  themselves,  under  the  supervision  of  the 
Montreal  Light,  Heat  &  Power  Company.  This  line  will  be 
tapped  to  the  Chambly  transmission  line  and  will  extend  seven 

The  Montreal  Light,  Heat  &  Power  Company  are  supplx  ing 
the  Ogilvie  Mills  Company  between  800  and  1,000  h.  p.  tem- 
porarily while  the  water  is  out  of  the  canal. 


CANADIAN  GEiMERAL  ELECTRIC  COMPANY. 

The  annual  meeting  of  the  Canadian  General  Electric  Com- 
pany was  held  last  month,  at  which  it  was  decided  to  increase  the 
capital  stock  of  the  company  by  $900,000. 

The  company's  pni!its  lor  the  past  year  were  shown  to  amount 
to  $582,519.60,  as  against  $512,210  for  1904.  After  paying  divi- 
dends amounting  in  the  aggregate  to  $392,763.52,  the  sum  of 
$113,612.37  was  written  off  for  depreciation,  $75,000  transferred 
to  reserve,  and  $1 , 143. 7  I  atUleil  to  the  credit  of  profit  and  loss 
account,  which  now  siamK  a  1  SS i  ,913.42.  Considerable  sums 
were  expended  in  creating  the  locomotive  department,  which  is 
now  on  a  normal  manufactvu-ing  basis. 

It  was  reported  that  from  Jamiary  i  to  March  5  contracts  to 
the  amount  of  $1,007,000  had  been  closed  by  the  electrical  de- 
partment, and  $381,000  by  the  foundry  department.  These 
amounts,  added  to  the  total  unfinished  business  carried  forward 
from  1904,  make  a  gross  total  of  $4,118,000. 


THE  CANADIAN  WESTINGHOUSE  COMPANY. 

The  first  annual  meeting  of  the  shareholders  of  the  Canailian 
Westinghouse  Company,  Limited,  was  held  at  Hamilton  on 
March  28.  The  report  submittetl  showed  that  during  the  four- 
teen months  of  its'exislence,  and  with  only  a  portion  of  its  plant 
in  operation,  the  ciMiipany  earned  $1(10,596,  or  over  6  per  cent, 
upon  the  paid-up  capital  stock.  The  iiresent  year  began  with 
orders  on  hand  of  approximately  $560,000.  The  assets  of  the 
company  are  placed  at  $2,936,724.43. 

The  directors'  report  stated  that  the  new  manufacturing  plant 
was  practically  completed,  and  in  a  short  time  the  manufacture 
of  electrical  apparatus  would  be  commenced. 

The  following  were  elected  dir»!ctors : — George  Westinghouse, 
H.  H.  Westinghouse,  Hon.  J.  M.  Gibson,  Frank  H.  Taylor, 
Warren  Y.  Soper,  L.  A.  Osborne,  T.  .\hearn,  George  C.  Smith, 
C.  F.  Sise,  Paul  J.  Myler. 

At  a  subsequent  meeting  of  the  directors,  Mr.  Creorge  W  est- 
inghouse was  elected  president:  Mr.  II.  II.  V\'estinghouse,  first 
vice-president  ;  Mr.  Frank  H.  Taylor,  second  vice-president  ; 
Mr.  Paul  J.  Myler,  third  vice-presidi-nl  .and  t ri'.-isuier  ;  anil  Mi-. 
John  II.  Kerr,  secretary. 
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THE  HIGKS  ELECTRIC  CO. 

OFFICE,  STOBART  BLOCK,  WINNIPEG         t  lephcc  3692 

Ftiii  Line  of  Elcctrical  Supplies 


JOMPT  SHIPMENTS 
><limalc  on  \our  inslallation. 


OUR  MOTTO  : 

"/'/■ol)//>/  (/cn/Zllos 

and  ~,i'o  rk  in  ii  n  s/'t  ip 
;^  Kara  It  teed." 

Any  work  in  our 
line,  laiRe  or  small, 
will  roniinaud  our 
best  atteniioii. 
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PERSONAL. 

Mr.  A.  \V.  Hrowii  l\.is  Ivu-n  .ippoinloa  cliiol  on.t;iiu-i-r  at  tlu- 
ili-v  trif  lij^lit  plant,  Hroikvillo,  Out. 

Mr.  K.  II.  Koatiny,  lonnerly  inanajror  tor  tlu'  ToriMito  Railway 
Companv,  has  boon  appointoil  niaiiayor  am!  oin;inooi"  o(  oloo- 
tric  railway,  powor  aiiil  li.nht  tr.uu  hisos  ownoil  by  Iho  Maokon- 
zio  &  Manii  M  iiJioato  at  Moiitorox ,  Moxioo. 

Prof.  I..  A.  llorilt,  Profossor  of  Klootrioal  Kni; Inrn  in-  al  Mo- 
I'nivorsity,  Montroal,  has  roooivod  IVoiii  llu-  (.'.m  c-mnu  nl  of 
FraiKO  tho  honorary  titio  of  OlVu-ior  a'Aoaclonno,  a  distinotioii 
ijrantod  for  sorvioes  romloroil  in  ilu-  fu-kl  of  art,  si-ionoo,  and 
litoraturo. 

Mr.  F.  A.  Huntress,  who  was  for  .sovoral  yo.us  niana-or  oflho 
Halifax  Klootrio  Tramway  Company  ami  moi  i'  n  in  nlly  has  boon 
ijonoral  manaijer  of  the  Worcester  Consolidatod  Slrool  Railway 
Company  in  Massachusetts,  has  jusi  boi'ii  appoinlod  manan'or  of 
the  Rio  Janeiro  Lijjht  &  Power  C  ompany,  in  wliioh  Anioriean 
and  Canadian  c.ipitaiisis  ;iro  largely  inlorcstotl.  The  man}- 
friends  of  Mr.  Huntress  w  ill  bo  ploasod  lo  lo.irn  of  his  .ippoint- 
nient,  which  we  inideist.uul  oai  rios  with  it  ;i  \ory  sidistantial  re- 
muneration. 

F"ollowini!f  the  appoiiitnienl  of  Mr.  R.  J.  Fleming-  as  general 
manager  of  the  Toronto  Street  Railway,  comes  the  announce- 
of  sevenil  changes  among  the  superintendents  of  departments. 
Mr.  Ewan  Mackenzie,  brother  of  President  William  Mackenzie, 
who  has  been  assisiani  supc.  1  inlondont  for  several  years,  has 
tendered  his  resigiiaiion  .iiid  will  the  immediate  future  be  en- 
gaged in  the  construction  of  the  Metropolitan  extension  from 
Newmarket  to  Jackson's  Point.  Mr.  Alex.  Smith,  w  ho  has  been 
2\  years  in  the  street  railway  service,  and  latterly  as  electrical 
mechanical  superiniriKioiit ,  has  resigned  and  is  superseded  by 
Mr.  J.  Donnelly,  of  e  iiK-innati.  Mr.  W.  H.  Moore,  who  has 
been  assistant  to  President  Mackenzie,  will  take  no  further  par 


m  llu-  niaiiat4enioMt,  ha\ing  been  appointed  secretary  of  the 
j.imos  Hay  Railway  and  virtually  managing  director[of  the  York 
Radi.il  Railways.  Mr.  Edwin  Whittaker.inspector,  will  also  leave 
the  company,  h.i\iiig  received  an  important  appointment  from 
Mr.  t'.  |{.  A.  Carr,  manager  of  the  London  street  railway.  Mr. 
Janu's  II.  W  allace,  another  inspector,  has  obtained  a  more  lu- 
i  rati\o  position  mider  Mr.  E.  H.  Keating,  resident  manager  of 
the  Mackenzie  &  Mann  electric  railway  interests  in  Monterey, 
Mexico. 


SPARKS. 

The  Packard  Electric  Company,  St.  Catharines,  Ont.,  have 
established  a  factory  for  the  manufacture  of  automobiles. 

The  City  Council  of  Montreal  have  received  tenders  for  a 
waterworks  pump  and  are  now  considering  whether  to  purchase 
a  steam  pump  at  a  cost  of  $53,000  or  an  electric  pump  at  a  cost 
of  $16,000.  Both  pumps  are  to  be  capable  of  pumping  12,000,000 
gallons  every  twenty-four  hours. 

A  dispatch  from  New  York,  dated  March  21,  states  that  the 
Westinghouse  Electric  &  Manufacturing  Company  are  preparing 
plans  for  the  construction  of  a  huge  electrical  power  plant  at 
Grand  Falls  N.  B. ,  by  a  syndicate  of  New  York,  New  England 
and  Canadian  capitalists,  comprising  the  Electro  Manganese 
Company,  Burton  E.  Kingman,  New  York,  Fred  Sayles,  Pro. 
vidence,  and  others. 

American  and  Canadian  capitalists  have  organized  the  Rio 
de  Janerio  Tramway,  Light  &  Power  Company,  with,  a  capital 
of  $25,000,000.  The  objects  of  the  company  are  to  develop  a 
large  water  power  near  Rio  de  Janerio  and  to  transmit  electric 
c  rent  to  that  city  for  electric  light  and  power  purposes.  The 
pi  noters  include  Sir  W^illiam  Van  Home,  of  Montreal;  Willia 
MacKenzie,  E.  R.  Wood  and  Z.  A.  Lash,  of  Toronto,  and  P.  S. 
Pearson,  consulting  engineer,  of  New  York. 


I^ow  nea.ca.3r,  Frice  i2/6 
Tii6  imperial  Dlrectoru  ol 

tMm  ugtitlno  &  Eleotrlo 

Traction  WorKs  1905 

Edited  and  compiled  by  C.  S.  Vesey  Browrv,  M.  Inst.  C.  E.,  M.  I.  E.  E. 

The  Directory  contdins  a  list  of  the  works,  established  under  statutory  powers  in  Great 
Britain  and  Ireland,  INDIA  AND  THE  BRITISH  COLONIES,  for  the  supply  of  Electric  Light- 
ing, Power  and  Traction. 

The  statistics  given  for  each  town  are  divided  into  3  parts  : — 

(a)  Names  and  addresses  of  all  the  Directors,  Members  of  Municipal  Committees 
and  the  principal  Officers  connected  with  each  works,  together  with  their  postal  and 
telegraphic  addresses. 

(b)  Technical  description  of  each  works,  showing  the  "system  of  supply,"  detailed  list  of 
the  machinery,  storage  cells,  cables,  meters,  etc.,  with  which  the  works  are  equip- 
ped,  giving  the  makers'  names  in  each  case,  also  the  prices  charged  for  Light, 
Power  and  Traction. 

(c)  The  financial  results  for  the  last  completed  year  of  working,  sh  wing  capital  ex- 
pended, revenue  and  costs  of  generation,  etc.,  are  given  in  detail. 

This  is  the  busy  man's  book,  it  is  indispensabe  to  all  interested  in  the  Electrical  Industry. 

If  you  are  interested  in  Electrial  Works  of  any  description,  cither  as  a  Director,  Town  Councillor  or  Official  connected 
with  the  running  of  an  Electric  Lighting  or  Traction  Works,  then  this  is  the  book  that  will  give  you  the  information  as  to  how  your 
works  compare  with  your  friends'  works  elsewhere. 

If  you  are  interested  in  Electrical  Works,  as  a  Supplier  of  machinery,  or  stores,  to  Electrical  Generating  Stations,  or 
Tramways,  then  this  is  the  book  which  will  tell  you  who  is  the  right  man  to  write  to  on  the  particular  subject  you  are  trying  to 
sell.  You  will  not  get  any  leUers  returned  marked  "Not  known  at  this  address"  if  you  follow  the  "directions  given  in  this  book." 

If  you  are  interested  in  the  equipment  of  new  and  up-to-date  Electrical  Works  for  either  Lighting  or  Power,  you  wil 
get  the  latest  and  most  reliable  information  as  to  what  is  being  done  all  over  the  British  Empire. 

The  matter  in  the  book  is  split  up  into  sections  of  the  most  complete  character  for  easy  reference,  and  it  is  without  exception 
the  most  complete  and  up-to-date  compilation  of  Electric  Lighting,  Power  and  Traction  Works  published  in  the  world. 

Copies  may  be  ordered  through  this  paper,  or  of  the  Publishers, 


Hazel!,  Watson  &  Viney,  Ltd.,  52,  Long  Acre,  London,  Eng. 
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SPARKS. 

Mr.  Blair  has  been  appointed  by  the  Town  Council  of  New 
Liskeard,  Out.,  to  report  as  to  the  best  available  water  power  in 
the  district  for  electric  lij^htinif  purposes. 

The  proprietors  of  the  Windsor  Hotel,  Montreal,  purpose 
building^  a  huxe  addition  which  will  include  a  power  house  in 
which  machinery  will  be  installed  capable  of  developing:  1,000 
h.p. 

The  Sydney  Mines  p:iectric  Company  have  submitted  a  pro- 
position to  the  Town  Council  of  Sydney  Mines,  N.S.,  to  furnish 
electric  liijht  at  eleven  cents  a  kilowatt  hour,  as  against  fifteen 
cents  at  present  charj^ed  b\-  the  Cape  Breton  Electric  Company. 

It  is  annoiniced  that  the  Montreal  Street  Railway  Company 
intend  extending  their  Lachine  line  to  Ste.  Anns  and  around  the 
island  to  Cartierville  and  River  des  Prairies,  thence  across  the 
island  to  Longue  Pointe.  A  portion  of  the  extension  will  be 
constructed  this  year. 

The  Levis  Electric  Railway,  of  Levis,  Que.,  which  has  encount- 
ered a  multiplicity  of  ditliculties  for  some  months  past,  is 
coniplclch  tied  up.  One  of  the  crcilitors  is  reported  to  have 
seized  the  road,  Inil  the  New  York  Security  &  Trust  Company 
have  filed  an  opposition  in  which  they  claim  lobe  the  sole  owners 
of  the  property. 

The  following  are  the  new  directors  and  officers  of  the  Hamil- 
ton, Grimsbv  cV  Heaiiis\ilK-  Railway  Company  :  J.  W.  Nesbitt, 
K.C.,  President;  John  Dickenson,  ex-M.P.P.,  Vice-President; 
J.  R.  Moodie,  Treasurer;  Hon.  J.  M.  Gibson,  J.  W.  Sutherland, 
W.  C.  Hawkins  and  Jolni  G.  Gauld.  George  E.  Waller  is  man- 
ager and  secretary. 

Mr.  R.  S.  Kelsch,  chief  engineer  of  the  Kakabeka  Power  Com- 
pany, states  that  the  surveys  have  been  completed  and  plans  are 
underway.  'I'lie  work  on  the  canal  will  be  started  early  next 
month.  It  is  intended  to  deliver  power  in  Fort  William  and  Port 
Arthur  May  ist,  1906.  The  falls  are  24  miles  from  Fort  William 
on  the  Kaministikwia  river. 


A  project  is  now  being  considered  to  construct  an  electric 
railway  connecting  Steveston  and  New  Westminster,  B.  C. 
The  proposition  is  for  the  city  of  New  Westminster  to  guarantee 
the  interest  at  4  per  cent,  for  forty  years  on  bonds  to  the  extent 
of  $100,000,  the  funds  thus  secured  to  be  used  for  the  construc- 
tion of  the  road.  The  British  Colinnbia  Electric  Railway  Com- 
pany may  undertake  the  work. 

The  seventeenth  regular  meeting  of  the  Toronto  Branch  of 
the  American  Institute  of  Electrical  Engineers  was  held  at  the 
School  of  Practical  Science  on  Friday,  March  24th,  when  Mr. 
W.  H.  Fiske,  of  the  Toronto  Street  Railway  Company,  presented 
for  discussion  a  paper  entitled  "Two  Motor  versus  Four  Motor 
Equipments,"  which  was  read  by  Mr.  N.  McCrawford  at  the 
T94th  regular  meeting  of  the  A.I.E.E. 

The  Quebec  Railway,  Light  &  Power  Company  intcntl  con- 
structing a  dam  on  the  Montmorency  river  this  spring;,  to  be  90 
feet  high,  12  feet  wide  at  the  top  and  65  feet  wide  at  the  bottom. 
The  construction  of  this  dam  will  not  only  have  the  eff"ect  of 
doubling  the  power  of  the  company,  but  will  also  give  them  an 
enormous  storage  reservoir  containing  over  50  million  cubic  feet 
of  water  to  draw  from  in  period  of  drought. 

The  Stave  Lake  Power  Company,  Vancouver,  B.C.,  have  re- 
tained the  services  of  R.  S.  Kelsch  and  Wm.  Kennedy,  jr.,  of 
Montreal,  to  develop  their  water  power.  The  falls  are  located 
on  the  Stave  River,  42  miles  from  Vancouver.  The  power  will 
be  transmitted  for  distribution  in  Vancouver,  New'  Westminister 
and  vicinity.  The  immediate  installation  will  be  for  10,000  horse 
power,  with  an  ultimate  capacity  of  35,000  horse  power. 

Mr.  James  Stuart,  president  of  the  Stuart  Machinery  Company, 
Winnipeg,  has  purchased  the  northern  half  of  Miller  &  Morse's  old 
warehouse  on  Princess  street,  in  that  city,  anel  intends  fitting  up 
a  modern  electrical  supply  house  to  meet  the  requirements  of 
the  west.  He  has  purchased  the  bankrupt  stock  of  the  E.  S. 
Harrison  Electrical  Company.  The  company  will  be  incor- 
porated under  the  name  of  the  James  Stu  .rt  Electric  Company, 
Limited. 


Wanted— Superintendent  for  Power  Station, 
mu»t  be  fully  competent  to  take  charge  of, 
operate  and  repair  both  Stfam  and  Electrical 
Apparatus.    Apply  stating  salary  required,  to 

TflE    BRANTFORD     HI.ECTRIC     &  OrEBATING 

Co.,  (I^iMiTFD),  B'antford,  Onl 


i  

THE, 


GRE.ATE.ST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their    Steam  Plants. 

The  Canadian  Casualty 


6  Boiler  Insurance  Co. 


22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.     We  can  save 

you  money.   Write  us. 

TELEPHONE  MAIN  IQOI 

A.  G,  C.  OINNICK,  Managing  DIrccfor 


TENDERS  WANTED 


tion  and  public  works, 
ccognized   medium   for  .nuvertise- 


CANAOIAN  CONTRACT  RECORD 

TORONTO.   :    •  t 


ELECTRICIAN  WANTED 


For  the  Municipal  Plant  owned  by  the 
Town  of  Newmarket.  F"or  particulars 
address 

J.  E.  HUGHES, 
Town  Clerk,  Newmaiket,  Ont. 


FOR  SALE  CHEAP 


The  following  second  hand  material,  all  of 
which  is  in  first-class  condition  :— 

I  Type  F,  C.  G.  E.  Transformer,  1040  x  104  v. 
iRoo  watts. 

I  Type  F,  C.  G.  B.  Transformer,  1040x75x150 
v.,  1000  watts. 

1  New < Type  Royal  Transformer,  1040x52  v. 
500  wa»'  s 

3  Reactive  Coils— for  Series  Street  Circuit. 
3—354  Amp.  Indicators,  "  " 

3—180  Amp,  S.  P.  Knife  Switches. 

2  pair  Outside  Lightning  Arresters,  1040  v. 

A  number  of  Outside  Fuse  and  Junction  Boes. 
Apply  to  Corporation  of  Bracebridge  Wm. 
Simmons,  Superintendent,  Bracebridge,  Ont. 


TiN  OF  Pifil  flRIIR 


TENDERS 


Sealed  tenders,  addressed  to  the  Chairman  of 
the  Electric  Railway  and  Ught  Commissioners, 
will  be  received  at  the  office  of  the  undersigned 
up  to  12  o'clock,  noon,  of  FRIDAY,  MAY  jth, 
190S,  for  the  purchase  of  the  following  Elec- 
trical Machinery  : 

One(i)  150  ti.  P.  Wheelock  Compound  Con- 
densing Engine. 

One  (I)  80  H.  P.  Boiler,  Shafting,  Pulleys  and 
Belting. 

One  (i)  500  Volt  45  K.W.  Railway  Generator. 

One  (1)  60  K.W.  2000  Volt  125  Cycle  Alternator. 
With  all  necessary  switch-board  and  attach- 
ments. 

All  of  which  can  be  inspected  at  the  power 
house  at  Current  River,  Port  Arthur. 

Tenders  will  be  received  in  whole  or  in  part. 

Tenders  to  be  marked  "Tenders  Cor  Electri- 
cal Machinery." 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

J.  McTHIGUE, 
Secretary  Hle.tric  Railwiiy  and 
Light  Commissioners. 
Corporation     Offices,     Port    Arthur,  Jnt., 
March  28,  1905. 


TELEPHONES 


We  manufactue  TELEPHONES  for  all  hinds  of  seiuice 
Central  Exchange,  Factory,  Waiehouse,  etc  Our 

DESK  TIJLEPIIOMJ 

fts  illustrated  is  a  handsome  instiument,  perfect  in 
const uction  and  design,  with  no  exposed  contnc's  or 
Lui.es,  and  has  many  other  points  of  aduantagc. 

Fully  guaianteed  and  sold  on  merit. 

Send  for  our  mw  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


\\  O.  Box  44S 
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WHITNEY  INSTRUMENTS. 

Messrs.  Olai-lKulo  ."4:  Kollor,  .i;om-nil  salos  ;ii;viits  tor  the 
Whitney  Electrical  Instrument  Coinp,in\ ,  lia\  e  sent  iis  a  eoni- 
iiumication  in  which  they  say  : 

"  We  reirret  the  niisunderstanilini;-  that  seems  to  exist  in  the 
matter  ot"  the  direct  current  Whitney  instruments.  Many  pi'opK' 
are  apparently  muler  the  impression  that  the  only  Whitney 
instruments  that  r  re  now  made  ;ire  ot"  the  hot  wire  type,  while 
some  others,  wiio  know  that  this  is  incorrect  and  that  the  com- 
plete line  of  instruments  shown  in  the  Whitney  cata!oj;ue  is 
available,  but  have  not  seen  or  tested  the  aetnal  apparatus,  lia\  e 
an  idea  that  the  mechanisms  employed  in  the  iliiect  euirent  form 
an'  ot'the  moving  coil  type  with  its  inlu-i  eiit  disadvantages. 

"  The  Whitney  direct  current  instninu  nls  are  of  a  permanent 
majfiiet  fixed  coil  type  and  form  an  impoi  tant  advance  in  the 
measurinj;-  instriniient  art.  For  years,  instrument  makers  all 
over  the  world  have  been  endeavoring:  to  prodcue  satisfactory 
D.  C  instruments  containing  no  delicate  iiun  iiii,'-  coil  ami  current 
carrving  springs  with  the  attendant  lealuies  of  frai;ility  and 
liability  to  burn  out  and  at  the  same  tiim-  sensitive  enough  to 
work  on  shunts,  it  helm;  oln  iini^  that  if  this  ideal  could  be  attain- 
ed, they  would  be  as  uukIi  superior  in  simplicity  to  the  older 
forms  of  D.  C  meters  as  an  inductor  aUernator  with  its  single 
revolving  piece  of  iron  is  to  a  ilirecl  cunent  generator  with  its 
elabonite  windings,  commutators,  lirushes,  etc. 

"The  Whitney  Company  is  the  fusl  and  only  one  to  attain  this 
result  and  patent  claims  broadly  eoxcring  all  feasible  means  have 
been  allowed.  Of  covuse,  llie  Whitney  Company  does  not 
intend  to  use  the  monopoly  ot  this  superior  apparatus,  which  it 
has  and  intends  to  maintain  by  pi  ompt  prosecution  of  infringers, 
to  obtain  unfair  prices  or  to  accord  its  customers  other  than  the 
same  prompt  attention  and  courteous  treatment  for  which  it  has 
been  known  tor  years  past.  It  does,  however,  intend  to  use  it  to 
establish  itself  still  more  tirinly  as  a  strong  factor  in  the  direct 
current  instrinnent  field.  " 


The  West  Kootnay  Power  &  Light  Company,  of  Rossland, 
B.C.,  have  just  concluded  contracts  with  the  British  Columbia 
Copper  Company  and  the  Granby  Consolidated  Mining  &  Smelting 
Company  to  suppl\-  them  with  4,.Soo  h.p.  of  electric  power.  This 
has  rendered  lu  l  ess.iry  the  enlargement  of  their  power  plant  Hnd 
steps  have  been  taken  to  tlevelop  the  Upper  Bonnington  Falls  to 


the  extent  of  .'0,000  horse  power.  A  duplicate  pole  line  will  be 
constructed  from  Hoiuiington  to  Greenwood,  each  line  to  have  a 
capacity  of  6,000  li.p. ,  which  will  be  transmitted  at  60,000  volts. 
Owing  to  the  fact  that  the  lower  falls  only  gave  a  minimum  head 
of  34  feet,  suflieient  power  could  not  be  developed  to  meet  the 
ileinantis  of  Ihi'  eiiinpaiiy's  present  and  prospective  customers. 
.At  the  upper  falls  a  head  of  58  f"eet  is  available.  It  is  estimated 
that  the  ni'W  tle\elopment  and  equipment  will  cost  about  a 
million  dollars. 


AN  TED 

Second-hand  Direct  Current  Motors  or  Gen- 
erators, 110  to  550  volts.  Particulars  to  Elec- 
tric Reduction  Co.,  I^td.,  Buckingham, 
Quebec. 


FOR  m  AT  m  m  mm 

20-10  Ampere  Shallenberger  Am- 
pere Meters. 

25-T.H.  Recording  Watt  Meters 
7^2  to  30  amperes,  104  volts. 

20-Type  F.,  C.G.E.  Transformers 
1,000  X 100  volts,  10  to  75  light  capa- 
city. 

Above  apparatus  is  in  working 
condition  and  will  be  cleared  out 
at  rock  bottom  prices. 

BRANTFORD  [LEGTRIC I  OPERATING  CO.,  LTD. 

BRANTFORD,  ONT. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  chatter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


nmerlcan  Circular 

Loom  GomDany's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGIN.VL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLny, 


354  St.  Ja.mes 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  spe-^d  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  8o%. 


BCriLX  BIT 


The  Wm.  Hamilton  Manufacturing  Co.,  umited 


Bradich  Office  :  Varvcoviver,  B.C. 


Peterborough,  Ont. 
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CHARLES  BRANDEIS 


CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  tight,  Tower  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 


6J-63  Guardian  Building 


MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


I64  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office      -      Main  1482 
Residence  -  Main  484 
(Successor  to  the  Electrical  Supervision  Society) 


JNO.  S.  FIELDING,  C.  E. 

WATER  POWERS  AND  DAMS 

Room  2,  IS  Toronto  Street      -  TORONTO 


Edward  B.  Merrill 

Electrical  &.  Mechanical 
Engineer 


16  Kino  St.  W. 


Toronto 


Roderick  «J.  P£i,x»lce 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
I,ong  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

52-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  ( W  V.  Code.) 
Cong  Distance  Telephones — Office  and  Residence 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitraticns. 
NEW  YORK  LIFE  BLDG..  MONTREAL 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Corvs\iltii\g  Engineer 

Plans,  Estimates  and  Supervision  of 
Hydraulic 
Steam  and 
Electric  Plants 

II  Citizen  Bldg.,   OTTAWA,  ONT. 


Woodman  Brothers 

Ha.milton,  Ont. 

CEDAR  POLES 

BovjgKt  and  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


TENDERS  WANTED 


A  V'eekly  Joiirn.il  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   '  Tenders. 


POWER  CONVEYING  MACHINERY 

HOUSES  CATALOGUES  AND  ESTIMATES  FURNISHED  YARDS 

WARE-    BORDEN  &SELLECK  CO.  AND 

HOUSES  ESGINBERS  AND  MANUFACTURERS  DOCKS 


J.  B.  FARWELL  6l  SON 

Contractors   and   Dealers  in 
CANADIAN,  WESTERN  and  SOUTHERN  CEDAR 

TELEGRAPH,  TELEPHONE  AND  ELECTRIC  LIGHT 


OSWEGO,  N.  Y. 


BANCROFT,  ONT. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES .  . 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

prices  witli  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PI  I  S BURGH.  PA. 

WESTON  mmi  \\wm  go. 

Main  Office  and  Wo  ks,  Wauerly  Park,  NEWARK,  N.J.,  US. A 
New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Weston  Portable  Galvano- ^-^^rsxl^J^NTMMETETIa^^^^^^^^^ 

of  extreme  accuracy  and  lowest  consumption  of  en-igy 


meter— for  Bridge  Work. 


;  unsurpassed  in  point 


RECENTLY  PUBLISHED 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Stronjj  Cloth  Hiiuliiig 


T"HE  preparatory  chapters  are  devotee!  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledg-e  of  which 
is  absolutely  necessary  lo  the  stinly  of  Islectricity  and  Enjjineering-. 
In  the  succeeding^  chapters  llu-  sHuU  nl  Is  U  d  by  gradual  stages  to  a 
more  complete  acquaintann-  wiili  llu  sc  subjocts,  and  is  equipped  with 
knowledge  to  enable  him  lo  pin  sue  Ins  rese  arches  to  any  further  ex- 
tent. 

FRIGE  50  CEN-TS 

Tti6  G.  fi.  Mortimer  Publisnincj  Gompanu,  ot  Toronto,  Limted 


Send  for  Table 


TORONTO, 

Contents 
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riio  Kiolu>llovi  Li.clit  \  Powoi-  (.\>mpany  has  hccn  tormod  by 
Moiilival  i-apitalisls,  willi  a  capital  of  $500,000.  Tho  company 
propose  to  supply  Karnham,  Iborvillo,  St.  Jolins  ami  surrouiKlini;- 
districts  with  oloctric  li^ht  ami  power.  A  plant  on  tho  V.uiiaska 
river  has  been  acquireil  ami  will  be  onlargoil. 

The  Windsor  and  Tecunisch  Klectric  R.iilway  Company  have 
.iskevi  the  l.eijislatnre  for  permission  to  exteml  llieir  lines  in  the 


county  of  Kssex  aiul  to  legalize  atjrccments  with  the  Ontario 
Traction  Comp.iny.  An  extension  of  time  is  desired  for  the  com- 
pletion of  the  .\ylinei-  and  North  Shore  electric  railway. 

Aj>pliraliiin  w  ill  be  madi'  to  the  Ontario  Legislature  for  a 
chaiier  to  i[u  oi  poi  ati-  a  company  to  build  an  electric  railway 
from  Str.alfoixl  to  C.Tand  Bend  or  Lake  Huron,  with  branches  to 
New  llambur-  and  Tavistock.  Mr.  James  Steele,  of  Smith  & 
Steele,  bai  risters,  Stratford,  Ont.,  is  solicitor  for  the  company. 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -         -  ENGLAND 

 Manufacturers  of  the  

'^Metallic''  Steel  Conduit  System  for  Interior  Wiring 

V.    ^•  ^LSO    ^.    ^.  V 

Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Mp.dal  Awarded  "World's  Fair"  Chicnao,  1893 


THE  1905  EDITION 

S5ANDARD  WIRING 

rOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE  X 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Reduce  Yuor  Coal  Bill 


Your  coal  bill  is  a  large  item  in  your  expense 
account,  and  if  it  could  be  reduced  ten  per  cent,  it 
would  mean  a  large  addition  to  your  net  profit.  |, 

The  Robb-Mi'mford  internally  fired  boiler  will  ', 
make  a  saving  of  at  least  ten  per  cent,  over  an  ex- 
ternally  fired  boiler  and  in  some  cases  consider- , 
ably  more. 


Robb  Engineering    Co.,  Limited 


AMHERST,    N.  S. 


r  WM.  McK\Y,  120  Ossineton  Avenue,  Toronto  ;  VVAT„ON  JACK  &  COMPANY,  Bell  Telephone  j 
AGENTS    J  Montreal  ;  J.  F.  PORTER,  3*  Carlton  Street,  Winnipeg. 
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INJECTORS 

ESTABLISHED  184^. 

BRADSXREET'S 

Capital  and  Surlpus,  $1,500,000. 


Vortd. 
Executive  OflSces  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A 

THE  BRADSTREET  COMPANY  gathers  infcr- 
mation  that  reflects  the  financial  condition  and  the  cor^- 
troUing  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meicbants. 
ly  the  merchants,  for  the  merchants.  In  procurin||, 
verifying  and  promulgating  information,  no  effort  i~ 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantil. 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer. 
cantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  an  1 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial.  Judiciary  and  business  ccrporations.  Specifii 
terms  may  be  obtained  by  addressing  the  company  o 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Ofkiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Queber, 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


44 


SHAWMUT" 


OUTLET 

Sizes 

Why  not  try 
them  ? 


BUSHINGS 

Samples  sent 
to 

Dealers  and 
Contractors 


CHASE  -  SHAWMUT  COMPANY, 


NEWBURYPORT.  MASS. 


Liuie  Giani) 
D0UDI6  mm 

HORIZONTAL  AND  VKRTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  di.inieter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Conip'ete  stock  of  turbines  on  h^nd  to 
injure  prompt  shipment. 

Machine  dressed  jjearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER  (Si  HAWORTH 

TANNERS  ANr 
MANUFACTURERS  OF 

Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Oor.  William  and  Seigneurs  Streets,  MONTREAL. 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO. 


BONNYBRIDGE,  SCOTLAND. 


CaLblegrams  :  Glenyards,  Bonnybrldtfe. 


Codes  used,  A.B.C.  and  Glervyards 


Manufacturers  of  all  kinds  of  Fire  Clay  Goods,  GoLnister  and  Silica  Goods,  for 
Iron  and  Steel  Works  and  Gas  Works,  including  Boiler  Sea^ting  Blocks 
and  Covers  of  OlH  sizes.   Grovind  Fire  Clay,  Ganister  and  Silica^  o'Jpicki'i^^ 
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W.  M.  Roosvir  &  Company  I-  coihuhmu-oiI  Inisinoss  as  doal- 
ois  ill  I'loi'trii-al  -iupplies  at  Roji'ma,  N.W'.T. 

Tlio  \"illu)io  CvMiiu-il  of  Carborry,  Man.,  are  notiotiatinj;  with 
Mr.  Bt>yco  for  the  installation  of  an  oloi-tric  light  plant. 

The  City  Council  of  Otiaw. I,  Onl.,  liavc  >.li-i  ii.K'il  lo  buy  out 
the  Consumers"  Electrii-  t  ouipaiiy,  of  llial  l  ily,  lor  $joo,ooo. 

The  town  of  St.  Mary's.  Out.,  is  prop.uinu'  .1  $  1  5.0110  liy-la w 
for  imprv»vements  10  llio  waloi  works  ami  olootrio  li^lil  sysionis. 

The  city  of  Monoton.  will  bo  oonqioUoil  ;it  an  oarh  ilato 

to  eonsiiler  .tn  expenililuro  ot  about  Sjo.ooo  iov  inipro\ oinoiits  to 
the  eleotrio  light  plant. 

A  site  h.ns  already  been  seleetoil  for  the  oloolrlo  light  plant  lo 
be  installed  by  the  municipality  ot  woslnunuit,  Oui>.  A  600  horse 
power  plant  has  been  installed. 

The  Canadian  General  Electric  Comp.iny,  Toronto, have  secured 
the  contract  for  a  waterworks  pump  and  electrical  apparatus  for 
the  corporation  of  Sudbury,  Ont. 

The  construction  of  an  electric  railway  at  Edmonton,  N.W.T., 
is  takinjf  definite  shape,  as  the  contract  for  I  lie  power  house  has 
been  awardeii  to  Mr.  Charles  May. 

.Mr.  K.  I.,  .\itken,  coiisullinj^  engineer,  Toronto,  has  recently 
returned  from  .Sarnia,  where  he  made  a  complete  inspection  of 
the  electrical  equipment  of  the  Ini]ieri;il  Oil  Company. 

The  Toronto  &  York  R.nlial  Railway  Company  have  asked 
the  Ontaiio  Legislatiu-e  to  extend  the  time  for  the  coinpletion  of 


I  lieii'  lines  .iiul  loi  piM  niission  to  construct  an  extension  to  Bow- 
man\  ilU'  anil  I'olioiirg. 

Mi'ssrs.  Hrislol.  Hayly  &  Armour,  barristers,  Toronto,  give 
notice  of  application  to  the  Ontario  Legislature  for  an  act  to  in- 
corporate ;i  lomiiany  to  construct  a  railwa)'  from  Toronto  to 
Ottawa. 

The  Cit\-  Council  of  Charlottetown,  P.  E.  I.,  have  appointed  a 
conunitti'c  to  prcp.ire  a  bill  asking'  the  Provincial  Leg'islature  for 
powei-  Ui  issiu'  ,$75,000  of  debentures  for  the  installation  of  an 
electric  light  plant. 

Mr.  John  Gait,  C.  E.  &  M.E. ,  of  Toronto,  has  prepared  plans 
for  w.aterworks,  sewerag-e  and  electric  lig'ht  systems  to  be  con- 
sii  iick'd  by  the  municipality  of  Indian  Head,  N.W.T.  It  is  pro- 
positi to  submit  a  b)  -law  to  the  ratepayers  to  raise  $140,000  for 
the  purpose. 

Messrs.  W.  J.  Aikens,  W.  F.  Haskins  and  James  Rolton,  of 
Dunnville,  J.  S.  Hamilton  and  W.  G.  Elliott,  of  Brantford,  and 
N.  B.  Gash,  of  Toronto,  are  seeking-  incorporation  for  the  pur- 
pose of  constructing  an  electric  railway  from  St.  Catharines  to 
Dunnville  and  Port  Dover. 

A  Dominion  charter  has  been  granted  to  the  Grand  Falls 
Power  Company,  Limited,,  of  Grand  Falls,  N.  B.,  with  a  capital 
stock  of  $200,000.  It  is  proposed  to  undertake  an  extensive  water 
power  development  at  Grand  Falls  and  to  establish  a  pulp  mill 
and  other  works.  The  incorporators  inclnde  Sir  William  C.  \'an 
Horne,  of  Montreal  ;  Hon.  Redfield  Proctor,  of  Proctor,  \'er- 
mont,  and  H.  H.  McLean,  barrister,  of  St.  John,  N.B. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  DDflC    i34  upper  Thames  st. 

I  UflllLn   DnUO.j       LONDON,  ENG. 


Telegraphic  Address,  'Sheetiron',  I,ondon. 
lyieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FO!t  PERMANENT  MAGNETS. 

Sol6  Reoresentatives  lor  Canada '  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


O 


E.STABLISHED  187O.   

Plain  ana  Slotted 
Discs. 

BRIGHT  CHARCOAL  IRON  RODS 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public— Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  lBBTTBR  HIGH  SPBBD  BNGINB!  BUILT 
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Westii\ghouse-Parsons 

Stea^m  Turbines 

Are  vised  by 

The  InterborougK 
Rapid  Transit 
Company 
of  New  York 

The  la^rgest  electric  trac- 
tion company  in  the  world 

Westinghouse-Pa  rsons  ,<5oo  K.  W.  Steam  Turbine  Generating  Unit 
as  installed  in  74th  St.  Station,   nterborough  R.  T.  Co. 


The  superior  economy 
of  Westinghouse-Parsons 
Turbines  in  the  genera- 
tion of  electrical  energy 
is    being  \iniversaLlly 
recognized. 


Canadian  Westinghouse  Co.,  •Limited 

Genera-l  Offices  and  Works,  Hscmilton,  Onta.rio 

For  Pa.rtic\ilars  Address  Nearest  Office 
Lawlor  BIdg.,  King  aLnd  Yonge  Streets,  Liverpool  &  London  &  Globe  Bldg 

Toronto  Hamilton  Montreal 

152  HaLStings  Street  922-923  Union  Bank  Building         154  GraLnville  Street 

Vancouver  Winnipeg  HaclifaLX 


Three  Westinghouse-Parsons  1250  K  W.  Steam  Turbine  Genera  • 
ing  Units  as  installed  in  59th  St.  Station,  Interborough  R.  T. 
Co.,  supplying  light  for  the  entire^subway. 
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QUEBEC  agents:^ 

rorthe 

.Easrnn'DynamDS 


SwitcD-BoarOs  and  flnnnnGlaiors 


FIRE  ALARM  APPARATUS  and  U 
TELEGRAPH  INSTRUMENTS  0) 
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Nessphones,'  Montreal 

"  Dorehestep  St. 


MONTRBflL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


W  E  RECOMMEND 

ilfilNESE     eiBBIlI  iUL 

Eor  Dynamos  and  all  Electrical 
Macliinery.  Alvvaj'S  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  DuDdas  Street,  London,  Can.— Phone  1103. 

Dunaiiios  and  Motors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maiie. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


Sector'Pattern  IlluminatedIDial  Instrument. 


FOXCROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  I<ondon." 

ContractorB  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  County  Council,  etc. 

.  .  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

£lectrica.l   Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchlboards,  Main  Switches  and  Fascs, 
Distrihtiting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovint  to  Trade. 
Phoenix  Works:    QUEEN'S   ROAD,    DALSTON,    LONDON.  ENGLAND 


! 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE  PHONE  MAIN  3149 

FRED  THOMSON  CO. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


TORONTO,  MONTREAL 


MAY,  1905 


WINNIPEG,  VANCOUVER 


SHORT 

CIRCUIT 
AT  FULL  LOAD 
WILL  NOT 
INJURE  THIS 


Generator 


Do  you  know  of  any 
other  make  to  which 
this  will  apply?  If 
not,  you  only  ROB 
YOURSELF  when 
g  you  fail  to  buy  a 

''JOHNSON" 

(.PATENTED) 


GENERATOR  / 

;oF  us 


THE  UNITED  ELECTRIC  CO.,  LIMITED  "^"Vo'rWo 


FAN  MOTORS 

FOR  1905 

Ceiling  and  Desk  Types 
For  Alternating  or  Direct  Current 

Swivel,  Trunion  Radial 
and  Solid  Frame  Fans 

OUR  CATALOGUE   IO48  AND  BULLETIN  837 
FULLY  DESCRIBES  THEM 

CandLdiaLii  General 
^        Electric  CompoLrvy 


Limited 

Head  Office :  Toronto,  Ont. 

District  Offices  | 
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The  FIRSTBROOK  BOX  CO.,  Limited 

Kini/  St.  Kast,      -  TOBOM'O 

MANI  KACTI'KKKS  OK 

TOPPINS, 

SlDE-BL,OCKS 

AMI  CROt?S-AKMS 

WKHK  KOK  PAKTU  l  l.AKS. 


K.  N.  PH11.1..1.S,  President, 


I.otijs  Distance  Telephone  Main  41  iS 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


The  Broad  Scope 
of 

Hardware  and  Metal 

The  only  paper  of  its  class 
in  Canada— makes  it  a  me- 
dium for  certain  classes  of  ||- 
advertising    ct     exceptional  fji 
value  [j: 
For  Advertising  of  Building 
Supplies  it  is  idea-l. 

Send  for  sample  copy  and  |r 

THE  MacLEAN  PUBLISHING  CO.,  | 

i 

Toronto  jj^ 
3S=@ 


LIMITED 

Winnipeg 


I 


jTENDERS  WANTEg 


A  Weekly  Journal  ot  aavance 
tion  and  public  works. 
The    recognized  medium  for 
ments  lor  Tenders. 


iCANADIAN  CONTRACT  RECORD^ 

TORONTO.  : 


F. 


(LUVniTEID) 

MONTR&f\b  TORONTO 


EleetPic  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


FOR  SALE 


WRITE  FOR  PRICES 


60  K.W.     110  Volts  Eklison  Dynamo,  with  Spire  Armature. 

60  K.W.  1000     "     S.  P.  Thomson-Houston  Dynamo,  with  Exciter. 

35  H.  P.  250     "     Sprague  Motor. 

10  H.  P.    250     "     Toronto  Electric  Company  Motor. 

5  H.  P.    250     "     M.  P.  Electrical  Construction  Company  Motor. 

2  H.  P.  250     "     M.  P.  Royal  Electric  Company  Motor. 

Let  VIS  hear  from  yovj,      BUYER-  or  SELLER. 

J^LnCTRIC   REPAIR    &  CONTRACTING  CO. 


617  &  619  Lasauchetiere  St. 


Telephone  Main  2177 


ZINC  &  ANALGUNED 

v  FOR 


^  ^na.daMetal(p. 

William  St.,TORONTO.  Telephone  Main  i7Pft 


Lord  Kelvin's  PoLtent 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTD 


ELECTRICAL 

INSTRUMENTS 


GRAND  PRIX 


I  66  Victoria  St.,  London 


PARIS,  t900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  and  see  that  you  GET  THEM 
Ammeters  Transmission 
Voltmeters  Traction 
Wattmeters  Lighting 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF- 


The  Most  Symmetrical  and  i  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

OevonsK^e  BOSTON 


C&rva^dl&.n  Branch  ; 
52  Adela^ide  St.  W..  TOR.ONTO 


261-287 

4-5  WithroD 


Ma}',  1905 
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Pa.lz- 


McCormick 
T\jrbirves 


4,000  H.  P.,  80  ft.  head,  arranjjed  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,YorK,pa.,as.ft. 

Branch  Office:  176  FEDERAL  STREET.  BOSTON,  MASS. 

Write  tor  cataloflU6  it  Gontemplatina  purctiase  of  Turbines. 


WIRES  AND  CABLES 

OB'  EVERY  DESCiaXIPXIOlT  B^Q-R 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLElOMPANY,    ~   -   -    MONTREAL  • 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BE.TTBR  HIGH  SP&E.D  BNGINE,  BUILT 


VJl/ATER06iS.  BRANTFORD.  CANADA 
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TELEGRAPH /TELErHONB 


C  p.  R.  TELEGRAPH  IMPROVEMENTS. 

In  an  interview  in  Winnipeg  recently,  Mi.  Janus  Reiil, 
manasfer  C.  P.  K.  Teleg-raphs.  stated  that  extensi\  o  .uKlitions 
were  contemplated  this  year.  Among  the  projoi  ls  oi'  cxU'iisioii 
are  the  stringing  of  new  wire  from  Winnipeg  K>  ilu'  rat  ifH- 
coast.  Mr.  Kent  said  that  the  company  was  uoini;  U>  pursvu- 
vigorously  the  policy  of  increasing  lai  ililiis  wIuh'mm-  ihey 
could  be  advantageously  increased.  Dm  'mu  Uu-  coiiiint;  sum- 
mer two  heavy  copper  wires  will  bo  si  luni;  soiitli  over  the  new 
Soo  line  to  Minneapolis,  which  will  Winnipeg  the  shortest 

and  most  direct  connection  with  Minneapolis  and  Chicago.  On 
the  mainline  west  of  Winnipeg  an  additional  heavy  wire  will  be 
strung  to  the  co.ist,  and  more  wires  will  also  be  put  west  of 
Brandon.  Additional  wires  will  be  strung  between  Calgary  and 
east  and  west  Kootenay  points  along  the  Crows  Nest. 

At  Winnipeg  the  company  will  have  as  complete  telegraph 
terminals  as  are  to  be  found  on  the  continent.  The  wires  enter- 
ing and  leaving  the  citj-  have  been  put  underground.  The  wir- 
ing and  equipment  in  the  new  station  are  of  the  most  modern 
type  and  will  add  considerably  to  the  telegraph  facilities  of 
the  citv. 


capu 
Willi 


The  Uaik-ylnny  &  Cobalt  Telephone  Company,  Limited,  of 
1  laileylnn y,  Ont.,  has  been  incorporated,  with  a  capital  of 
$5,000.  riu-  iliivclors  are  Messrs.  H.  McQuarrie,  T.  H.  Gor- 
man and  P.  A.  Cobold. 

Tho  Cainpobello  Island  Telephone  Company,  Limited,  has 
hfcn  incorpor.-iled  by  the  New  Brunswick  Government,  with  a 
itock  of  $2,000  and  head  office  at  Wilson's  Beach,  N.  B. 
E.  Ludlow  is  one  of  the  promoters. 
I  lu-  Toniiskaniing  Telephone  Company,  Limited,  has  been 
incoi  [Hu  aUxl  to  construct  and  operate  telephone  lines  in  the 
districl  oC  i\i[>issing,  Ont.  The  head  office  of  the  company  is  to 
be  at  New  Liskeard  and  the  capital  stock  is  $25,000.  Messrs. 
Thos.  McCamus  and  J.  J.  Sparling  are  provisional  directors. 

The  Nova  Scotia  Telephone  Company  intend  making  exten- 
sive improvements  this  spring.  A  metallic  wire  will  be  run  from 
Amherst  to  Springhill  and  Parrsboro,  and  another  to  West  River, 
Pictou  County.  A  direct  metallic  line  will  also  connect  with 
the  New  Brunswick  Telephone  Company's  line  at  the 
boundary. 

The  Board  of  Commissioners  of  the  Temiskaming  and  Nor- 
thern Ontario  Railway  decided,  at  a  recent  meeting  in  Toronto, 
to  inaugurate  a  government-owned  telephone  system  for  the 
entire  length  of  the  railway.  For  the  present  the  telephone 
line  will  be  built  from  North  Bay  to  New  Liskeard,  a  distance  of 
1 13  miles,  but  as  the  railway  is  extended  northward  the  tele- 
phone system  will  also  be  extended. 


SHORT  CIRCUITS. 

The  British  Columbia  Telephone  Company  are  rebuilding 
their  line  from  Cascade  to  Phoenix. 

The  Bell  Telephone  Company  are  placing  their  wires  under- 
ground in  the  city  of  London,  Ont. 

T.  J.  Tilley,  Peterborough,  has  been  appointed  manager  of 
the  Bell  Telephone  Co.'s  business  at  Lindsay,  Ont. 

It  is  understood  that  the  Bell  Telephone  Company  intend  to 
place  three  miles  of  their  lines  in    Montreal  underground  the 


connng  sumr 


Buyers  of  electrical  supplies  will  find  much  of  interest  in  the 
various  catalogues  to  be  had  from  J.  A.  Dawson  &  Company, 
743  Craig  street,  Montreal. 

A  recent  booklet  from  the  Weston  Electrical  Instrument 
Company,  Newark,  N.  J  . ,  describes  the  many  electrical  measur- 
ing instruments  manufactured  by  them. 

The  John  McDougall  Caledonian  Iron  Works  Company, 
Montreal,  are  Canadian  agents  for  Wickes  Bros.,  of  Saginaw, 
Mich.,  and  are  distributing  a  neat  booklet  referring  to  the 
Wickes  vertical  safety  steam  boiler. 


The  DODGE  SPLIT  FRICTION  CLUTCH  PULLEY 


Perfect  Balance 
Easy  to  Adfast 
Liberal  Clearance 
Excellent  Lubrication 
Repairs  Easily  Made 
Simplicity 
Positive  Friction 
The  Split  Feat«re 
Low  First  Cost 
Detachable  Sleeve 


Ng  Ng 


In  us  in  many  of  the  representative  Plants  from  coast  to  coast. 
Write    us    about    Friction   Clutch    Pulleys   and  Couplings. 
SOLE  MAKERS 

DODGB  MANUFACTURING  CO. 

TORONTO,  ONT.  -  "  MONTREAL,  QUE. 


May,  1905 


TME  CANADIAN  ELECTRICAL  NEWS 


NEW  ELECTRICAL  DEVICE. 

A  new  electrical  fire  discoverer,  alarm  and  exting-iiisher,  the 
invention  of  Mr.  Peter  Steins,  is  now  underg-oing-  satisfactory 
tests  in  Montreal.  This  instrument  is  composed  of  two  parallel 
disc  in  same  position  made  of  band  corrugated  special  heavy 
metal.  They  are  enclosed  in  a  hermetically  closed  cylinder,  or 
case,  about  half  an  inch  space  between  them  ;  the  former  one  is 
practically  exposed  to  smoke,  the  latter  is  almost  closed  from 
smoke,  consequently  the  working-  of  the  instrument  is  that  it  is 
hung-  on  the  ceiling  ;  the  plates  are  treated  chemically  so  that 
by  smoke  only  they  form  an  expansion.  As  the  smoke  reaches 
the  former  parallel  plate  more  quickly  than  the  second  one,  it 
expands,  which  gives  a  contact  that  naturally  sets  off  the  new 
electrical  trumpet  and  turns  on  water,  indicating  in  which  de- 
partment the  accident  of  fire  has  occurred  and  lighting  the 
electric  lights  in  the  meantime.  In  about  twenty  or  thirty 
seconds  of  smoke,  practically  the  bo,i,'inning  of  the  first  of  the  fire, 
the  extinguisher  contracts  and  turns  on  the  water.  There  being 
no  more  development  of  smoke,  the  plate  contracts  again  in 
previous  position  and  breaks  the  current  anti  naturally  lui  iis  tin- 
water  oft  and  ceases  giving- the  alarm.     This  new  i-k-cli  ical  \u\- 


alarm  extinguisher  is  being-  approved  by  the  Fire  Committee  of 
of  Montreal  and  also  is  now  installed  in  a  number  of  the 
largest  factories  in  Canada  such  as  the  Canada  Sugar  Refining- 
Company,  also  the  fire  stations  in  Montreal. 

Mr.  .Steins,  who  is  a  civil  engineer,  is  of  English  descent,  and 
has  studied  for  years  in  Gerii:any  and  Holland.  His  patent  has 
been  introduced  larg-ely,  he  says,  in  Europe,  but  the  electric 
horn,  a  wonderful  thing-  in  itself,  he  invented  since  coming  to 
Montreal,  a  year  ago. 


The  town  of  Sudbury,  Ont.,  have  contracted  with  the  Sud- 
bury Power  Company  for  the  neee.ssary  power  to  operate  their 
lighting  and  waterworks  systems.  It  is  expected  the  power 
will  be  ready  for  delivery  about  the  middle  of  June,  and  the 
town  are  therefore  making  the  necessary  alterations  and  im- 
provements to  the  plant.  They  are  installing  a  new  marble 
switchboard  with  instruments  and  apparatus  necessary  for  2,200 
volt  operation,  also  an  800  gallon  per  minute  turbine  pump 
direct  connected  to  an  80  h.p.  induction  motor.  The  contract 
fill-  the  new  equipment  has  been  given  to  the  Canadian  General 
I'Mi-rti'ir  Company. 


THE  ELECTRIC  MAINTENANCE  &  SUPPLY  CO.,  Ltd. 

OFFICE  AND  WORI«.^^^  MONTREAL  Long  Distance  Phone  Main  494S 

Do  it  now!  What!  Give  us  a  chance  to  quote  on  your  repair  work 
ARMATURE  COILS,  COMMUTATORS  REBUILT,  FIELD  COILS,  ARC  LAMP  REPAIRS 

We  use  the  latest  and  most  approved  methods  in  our  works.    We  buy  and  sell  second-hand  apparatus. 
Electric  measuring  INSTRUMENTS  repaired  and  RECALIBRATED. 
«4   ^.    ^.   ^-   GIVE    US   A    TR.IAL.         ^.    <v  -r- 


"W0RTHIN6T0N"  TDRBINE  PUMPS 


(MADE  IN  CANADA) 


DESiqNED  m    HEADS  UP  TO 
2000  FEET. 

BELT,  STEAM  OR  ELECTRIC  DRIVE 

RELIABLE,  DURABLE,  EFFICIENT  & 
EXCEEDINGLY  SIMPLE 


Two  Worthington  s  Sfage  Turbines  &  McCormick  Water 
Wheels,  built  tor  Port  Arthur,  Ont.,  Water  Works 
Combined  capacity,  1440 gallons  per  minute,  against  350  leet  head. 


Amongst  those  we  have  supplied  with  Turbine  Fumps,  are- 
Town  of  Smith's  Falls,  Ont.,  1-5"  2  stage.     Electric  driven. 
Town  of  Lachine,  Que.,  2-8"  single.    Electric  driven. 

Town  of  I^ethbrid^e,  N.  W.  T. .  2-6"  3-stage  ;  2-6"  single.    Electric  driven. 
Town  of  Port  Arthur.  Or.t.,  -'-^      stage.     Direct  connected  water  wheel. 
Town  of  Marieville,  One.,  1  j    j  stage.     Belt  driven. 
City  of  Winnipeg,  Man.,  1  u    2  stage.    Electric  driven. 

International  Portland  Cement  Co.,  Hull,  P.  Q.,  2-5"  sing|e.    Electric  driven. 
Canada  Sugar  Refining  Co.,  Montreal,  P.Q.,  1-8", 2  sta^e,  etc.,  etc.    Electric  driven. 


The  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

BUILDERS  FOR  CANADA. 
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SPARKS. 

'I'ho  (.'aiKiilian  (.u'lienil  KliH.'trio  l'oin|>:mv,  of  'I'unmto,  liaxi- 
iu  .-oiiml  tluMr  capital  stock  to  $.'),000,000. 

The  bouiUloUlors  of  tlio  strool  r;iilxv;iy  :(t  KiHt;stuii,  Out., 
have  (lividotl  to  dispose  of  tlio  vcuu  ,it  aiu  timi. 

Tho  T.  Eaton  rompaiiy  will  in.-lall  I'mir  iTui  horse  ihiuci- 
boiler?!  ami  two  onjjinos  in  !lu-r  new  iU-]>art  mental  slore  in 
Winiiipoj;. 

Tlio  b^iirvillo  lOloi'trie  Light  rompanv,  l.iinile.l,  oi'  l''air\ille, 
N.H.,  has  boon  ineorpoi-atod.  with  a  ia|utal  ol  t-.'ititi,  to  fur 
uish  ekvtrii-  light  in  that  villai;e. 

Tho  faetory  of  the  Aniorhan  I'uriiiture  Company  at  Oxfrni, 
N.S.,  in  whieh  was  located  tlie  eh'rlrie  plant  for  lii;hting  the 
village,  was  destroyed  by  fire  early  in  April. 

Mr.  Clande  MePhee,  of  Aruprior,  Out.,  has  perfei'ted  an 
electrical  device  for  the  prevention  of  train  cullisiiins  on  rail- 
ways, and  is  said  to  be  forniinij  a  emniiany  to  exploit  the  in 
venti(>n. 

The  contract  which  the  tioMie  \  McCuU  ich  Company,  of  Calt, 
Ont.,  have  secured  from  the  Olds  I'hnir  Mlevatur  Company, 
Olds.    N.W.T.,    includes   a    100    ll.p.    single    rylind.a-    Wheel. uk 

engine,  two  05  h.p.  boilers  and  a  Too  light  generator. 

The  ratepayers  of  Seaforth,  Ont.,  last  month  defeated  a  liy 
law  authorizing  the  Council  to  purchase  the  electric  light  plant, 
whieh  shows  that  the  ratejiayers  of  that  town  have  imt  yet 
become  afflicted  with  the  "  f ren/.\  '  '  fur  munii  ipal  (jwnership. 

The  Canadian  Manufaet urni;i  (  nmpany,  Limited,  was  or- 
ganized in  Montreal  last  nnmlh,  with  a  capital  stock  of  $40,000. 
Their  charter  gives  them  power  tn  carry  on  the  business  cf 
manufacturing  and  dealing  in  dynamos,  motors,  steam  tur- 
bines and  general  machinery.  The  incorporators  include  Messrs. 
L.  Rubenstein  and  IL  ,r.  Elliott,  of  Montreal,  and  A.  D.  Gall, 
of  Westmount. 

The  city  of  Moncton,  X.li.,  are  about  to  increase  the  eleeLrie 
plant,  and  have  given  the  contract  for  an  engine  to  the  Eobb 
Engineering  Company,  of  Amherst,  N.S.,  at  $5,600.  The 
Goldie  &  .McCulloch  Company,  Laurie  Engine  Company,  .Jenjkcs 
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lilway  Company  a  I'l  0 
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A  company  lias  offered  to  install  an  electric  light  j^lant  at 
Yorkton,  N.W.T. 

The  Campbell  Electric  Company,  Edmonton,  N.W.T.,  has 
been  succeeded  liy  the  Northwest  Klectric  Company. 

It  is  iiiidcrstdnd  that  the  <',-iiiadian  General  Electric  Com- 
pany have  found  it  necessary  to  build  a  large  addition  to  their 
works  at  Peterboro,  Ont. 

The  Town  Council  of  Windsor,  Ont.,  have  decided  to  submit 
a  by-law  tn  the  ratepayers  to  raise  $30,000  for  remodelling 
and  extendi !!<;  tlie  electric  light  plant.  The  vote  will  be  taken 
on  the  12th  iust. 

The  Interior  Power  Company,  Limited,  capital  .$1^5,000,  and 
the  West  Coast  Power  &  Light  Company,  Limited,  capital 
$50,000,  have  been  incorporated  by  the  British  Columbia  Gov- 
ernment. 


The  Nanaimo  Electric  Light  Company,  Nanaimo,  B.C.,  have 
just  completed  a  new  brick  power  house,  38  x  68  feet,  built  on 
the  banks  of  the  Millstone  River,  this  step  being  rendered 
necessary  by  the  demand  for  increased  power. 

The  Ingersoll  Waterworks  Company,  Ingersoll,  Ont.,  have 
made  arrangements  to  substitute  electric  for  steam  power  at 
tlie  pumping  house,  the  current  to  be  obtained  from  the  Inger- 
soll Electric  Light  &  Power  Company,  wdio  have  recently  in- 
stalled a  100  h.p.  alternating  current  generator. 

Messrs.  Penniman  &  McGuire,  of  Providence,  Rhode  Island, 
have  commenced  work  on  the  large  dam  of  the  Koochiching 
Power  Company  at  Fort  Frances,  Ont.  The  first  work  to  be 
done,  the  large  coffer  dams,  will  require  4,000,000  feet  of  tim- 
ber, after  which  the  main  dam  will  be  built.  It  is  estimated 
that  the  works  will  consume  100,000  barrels  of  cement,  and 
that  the  total  expenditure  will  exceed  $3,000,000. 
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Brnncli  office  of  Canadian  Electrical  News, 
,,8  Alliance  Building. 

April  loth,  1905. 

The  municipal  plant  for  the  suburb  of  Westmount  is  under 
way.  A  site  has  been  chosen,  but  to  secure  proper  entrance, 
considerable  more  land  than  estimated  has  been  called  for.  The 
price  asked  is  also  much  greater  than  figured,  and  the  matter 
will  probably  go  to  arbitration.  This  kind  of  a  start  is  not  cal- 
culated to  increase  the  residents'  faith  in  the  plant  and  is  a  poor 
"  foundation"  to  hand  over  to  Messrs.  Ross  &  Holgate,  who  we 
understand  are  the  electrical  engineers,  and  who  will  be  em- 
ployed on  a  percentage  basis  to  install  and  equip  the  plant.  The 
sooner  the  affair  is  arranged  so  that  matters  henceforth  will  be 
run  on  a  business  basis — the  better. 

There  has  been  quite  an  influx  of  young  practical  electricians 
from  England  lately,  some  bearing  excellent  testimonials,  and 
looking  for  positions  in  Montreal. 

There  is  considerable  activity  in  electrical  circles  in  this  city, 
and  a  general  anticipation  that  the  forthcoming  convention  of 
the  C.E.A.  will  be  a  great  success.  The  local  committee  is  one 
of  the  best  that  has  ever  been  named.  The  arrangements  prom- 
ise to  give  satisfaction  to  all,  and  the  splendid  meeting  room  of 
the  Canadian  Society  of  Civil  Engineers  at  877  Dorchester 
street,  which  has  been  secured  for  the  purpose,  will  permit  of 
the  business  of  the  convention  being  carried  on  without  the 
slightest  interruption  from  any  cause.  The  local  committee  are 
to  be  congratulated  upon  securing  these  quarters.  The  Mon- 
treal Street  Railway  Company  have  promised  free  transporta- 
tion. 

The  electrical  industry  in  this  city  is  growing  very  rapidly 
and  apparently  the  advantages  of  the  electric  drive  are  becoming 
fully  appreciated  by  the  users  of  power.  The  OgiK  ie  Milling 
Company  are  about  to  install  an  induction  motor  plant  of  the 
highest  order.    We  understand  that  Mr.  F.  McC.  Robertson,  of 


the  Montreal  Light,  Heat  &  Power  Company,  is  the  consulting 
engineer  for  the  work  and  that  the  contract  for  electrical  appa- 
ratus has  been  secured  by  the  Allis-Chalmers-Bullock,  Limited. 

The  consulting  engineers  are  quite  busy.  Messrs.  Ross  & 
Holgate  have  in  hand  extensive  additions  and  improvements  to 
the  plant  of  the  West  Kootenay  Power  and  Light  Company,  of 
Rossland,  B.C.  This  company  have  in  view  a  further  develop- 
ment of  power  to  meet  the  demands  from  the  mines  and  for 
lighting  and  other  purposes.  The  remodelling  of  the  plant  of 
the  Brantford  Electric  and  Operating  Company  has  been  placed 
in  the  hands  of  Mr.  R.  S.  Kelsch.  They  purpose  changing  their 
system  to  60  cycles  and  installing  new  apparatus. 

The  report  is  current,  and  generally  accepted,  that  Messrs.  J. 
G.  White  &  Company,  the  noted  engineering  firm  of  New  York, 
have  applied  for  letters  of  incorporation  in  Canada  with  the  ob- 
ject of  entering  the  Canadian  field.  As  Mr.  P.  G.  Gossler,  their 
vice-president  and  engineer,  is  widely  known  in  this  country  and 
is  one  of  the  first  engineers  of  to-day,  the  success  of  such  a  ven- 
ture would  seem  to  be  assured,  and  they  will  no  doubt  soon  be- 
come an  important  factor  in  electrical  engineering  in  Canada. 
It  is  understood  that  the  name  to  be  adopted  is  the  Canada 
White  Company. 

Among  the  busy  electrical  contractors  is  Mr.  Philip  Lahee,  of 
the  Temple  Building.  He  is  reconstructing  the  wiring  in  the 
Street  Railway  building  and  the  Victoria  Hospital,  and  is  install- 
ing new  wiring  in  the  Alexandria  Hospital,  Royal  Victoria  Hos- 
pital and  Dow's  brewery.  He  has  also  several  important  con- 
tracts in  Winnipeg,  including  the  C.  P.R.  station  and  hotel,  Free 
Press  building,  Bell  Telephone  building  and  a  large  residence  for 
Mr.  Gait.  All  the  above  work  will  be  done  in  the  conduit  sys- 
tem. 


The  McLeod  Electric  Light  &  Power  Company,  McLeod, 
N.W.T. ,  have  installed  an  electric  plant  at  Coleman. 

Mr.  W.  T.  Watson  has  opened  up  a  light  engineering  work- 
shop on  Granville  street,  Vancouver,  and  is  making  a  specialty 
of  developing  inventions  and  model  making  in  both  mechanical 
and  electrical  branches. 


THE  STRATFORD  MILL  BUILDING  CO.,  Stratford,  ont. 
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Mr.  .1.  U.  Bi.yes  is  uofjotiat iii>;  (or  tin"  iiistalhitioii  of  ;m 
oKvtrii-  \\g\\t  i>lant  at  Carborry,  Man. 

The  olwtrio  light  phuit  at  Noi«o,.,l,  Out.,  ..w.icl  by  W.  ('. 
Harrison,  was  totally  ilestroyoil  by  liro  on  Ain-il  21st. 

The  ratepayors  of  Danpliin,  Man.,  voted  almost  luianimonsly 
in  favor  of  a  by-law  to  raise  $-J.'),(l()0  to  install  a  iiiuMicMpal 
oltvtric  light  plant. 

The  Dominion  Coal  (.'oiii|iaiiy  liavo  iiistalloil  in  tlioir  jiowor 
house  at  Loiusburg,  M.S.,  a  ;>.")  k.u.  (".(!.!■;.  jioncrator  tlircct 
I'ounooted  to  engine. 

The  village  of  Bobcaygoon,  Ont.,  may  bo  liolitiMl  by  cltH-- 
trieity  in  the  near  ruturo,  as  the  (\niiiril  liavo  tlu'  (|\u>sti(in 
under  eonsdileration. 

The  village  of  Lethbridge,  N.W.  T.,  have  iiu  ieascd  tlu-ir  clc-c 
trie  light  plant,  the  apparatus  beiiio-  fuinislicd  by  the  Allis 
I'lmlniers  Bulloek,  Limited. 

The  Windsor  &  Tecumseh  Elcetric  Railway  Company  have 
taken  tenders  for  the  construction  of  their  road.  Mr.  W.  F. 
Brown  is  manager  of  the  company. 

A  by-law  to  raise  $160,000  for  the  eoinplotion  of  the  water- 
works, sewerage  and  electric  light  systems  at  Iveoina,  N.W.T., 
was  carried  by  the  ratepayers  a  fortnight  ago. 

A  syndieate  is  being  formed  to  develop  electric  jiowcr  at 
Ljmlhurst,  Leeds  County,  Out.,  where  there  is  an  excellent 
vater  power.  It  is  proposed  to  supply  villages  within  a  radius 
of  25  miles. 

A  power  house  will  be  built  in  connection  with  the  G.P.E. 
hotel  now  under  construction  at  Victoria,  B.C.  An  ice-making 
plant  and  a  high  pressure  pumping  plant  will  be  features  of 
the  building. 

Mr.  J.  M.  Campbell,  of  Kingston,  Out.,  is  engineer  for  the 
new  electric  railway  now  under  construction  at  Edmonton, 
N.W.T.  It  is  expected  that  the  road  will  be  in  operation  by 
September  next. 

The  property  owners  of  Ottawa  will  vote  on  May  18th  on 


the  proposition  for  the  purchase  by  the  city  of  the  Consumers' 
I'Meetric  Ci>mi)any's  plant  and  line.  The  amount  to  be  pro- 
videtl  is  $.500,(100. 

New  York  caiiilalisls,  iiii-luiliiig  Messrs.  B.  E.  Kinman  and 
1'.  C.  Savior,  were  at  (irami  Ealls,  N.B.,  towards  the  end  of 
April  inspect  iiiu  the  site  of  the  proposed  power  plant.  They 
ofiei-  til  ^i\('  the  tdwn  L'OO  horse  power,  which  will  be  sufficient 
t  )  (i|ieial<'  a,  system  of  waterworks  and  electric  light,  in  re- 
turn IDi  the  deed  of  some  common  lands  suitable  for  an  iu- 
(luslry  of  some  kind.  It  is  the  intention  of  the  syndicate  to 
commence  work  immediately. 

Mr.  James  Hutcheson,  president  of  the  West  India  Electric 
Comjiany,  Limited,  and  Mr.  Henry  Holgate,  one  of  the  direc- 
tors, of  Montreal,  have  recently  been  on  a  visit  of  inspection 
of  the  company's  plant  at  Kingston,  Jamaica.  It  is  reported 
that  negotiations  have  been  under  way  for  the  purchase  of  the 
Jamaica  Electric  Light  Company  by  the  West  India  Electric 
Company,  and  that  the  visit  of  these  gentlemen  is  likely  to 
result  in  a  deal  being  closed. 

Messrs.  W.  Moore  &  Sons  have  submitted  an  amended  pro- 
position to  furnish  electric  light  and  power  at  Meaford,  Ont. 
They  offer  to  furnish  a  midnight  lighting  service  under  a  ten- 
year  contract  at  $45  per  lamp  per  year;  five-year  contract,  $50; 
less  than  five  years,  $55.  For  an  all-night  service  they  ask  $60, 
$65  and  $70  respectively,  the  moonlight  schedule  to  apply. 
They  offer  to  operate  the  pumping  plant  for  50  per  cent,  of 
the  gross  receipts  by  the  town  for  water  services. 

An  electric  light  plant  has  been  installed  at  Bankhead  for 
the  purpose  of  lighting  that  place  and  Banff,  X.W.T.  The 
power  house  is  a  brick  building  about  100  x  60  feet,  in  which 
have  been  installed  C.G.E.  generators  and  Corliss  compound 
high  speed  engines.  The  plant  will  be  capable  of  supplying 
6,000  incandescent  lights  and  20  series  arc  lamps,  ten  of  the 
latter  to  be  located  at  Banff.  The  current  for  Banff  will  be 
supplied  at  6,500  volts  to  a  sub-station,  where  it  will  be  trans- 
formed to  the  voltage  required  for  lighting  the  town.  The 
C.P.R.  hotel  will  also  be  lighted,  and  the  independent  plant 
there  shut  down. 


SUNBEAM  LAMPS 

Cost  most  money  to  make 

Cost  most  money  to  buy 

Save  most  money  in  producing  light 

Therefore  are  the  Chepest  in  the  End. 


.   .   Made  in  Canada  by  .  . 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED. 

Factory:  ST.  CATHAR.INES.  M»,ln  Office:  TORONTO. 
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A  Good  Transformer. 

There  are  many  ways  for  a  transformer  to 
be  good.  Still  it  may  not  be  good  in  the 
most  important  thing  of  all— reliability.  The 
real  duty  of  a  transformer  is  to  supply  your 
consumers  with  light  and  power,  if  it  falls 
down  there,  no  amount  of  efficiency  or  any- 
thing else  will  make  up  for  its  failure. 

One  of  the  best  things  we  can  say  about 
Pittsburgh  Transformers  is  that  they  may  be 
depended  upon.  The  possibility  of  burn-out 
is  so  small  that  it  may  practically  be  disre- 
garded. You  cannot  find  a  safer  and  more 
durable  transformer  than  the  Pittsburgh,  and 
its  high  efficiency  makes  it  easily  the  best 
transformer  in  the  market. 

May  we  have  your  next  order  ? 
Pittsburgh  Transformer  Company 

Pittsburgh.*Pa. 
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SPARKS. 

Messrs.  ,1.  Y.  l^rirtiii  &  Company,  of  Winnipeg,  Man.,  have 
askeil  for  a  frani-liiso  to  supply  ekvtrio  liglit  and  power  to  tlic 
villagi'  of  Louise  Rriiljjo. 

The  Waterworks  t'oniniittco  of  tin-  Town  t'muu'il  of  Kenl'iow, 
Out.,  Lave  reported  that  a  savinji  of  at  least  $000  jkt  ycav 
ooulil  be  effivted  by  installing  electric  pumps. 

The  West  ("oast  Power  &  Tiiglit  Company,  Ijniiteil,  lias  hci  ii 
iueorporated  by  the  British  Columbia  Covernment,  willi  a  cap 
itjil  of  $00,000.  The  Surf  Tnlet  Power  Company,  Limilcl,  has 
al.>;o  been  ineori>orate(l  in  tlie  same  province,  eaiiital  $50, 000. 


I'articulars  i(>';.ir(lino;  ihc  proposed  location  of  these  companies 
can  bo  obtaiiic.l,  ii|Mni  payment  of  a  small  fee,  from  Mr.  S.  Y. 
WooUcii,  lu'i^iMrar  nf  .loiiit  Stock  Companies,  Victoria. 

Tlio  animal  mcrliiij;  of  the  Brantford  Electric  &  Operating 
Coini.any,  I'.iaiil  loi  j,  Out.,  was  held  nn  April  14th.  It  is  uu- 
dcrstodd  thai  llic  (iiicslinu  of  installing  a  new  steam  plant  was 
discusscii,  liiil  iiiithiii^'  definite  is  likely  to  be  done  until  it  is 
kiKiwii  uliclhci-  the  Cily  Council  will  grant  the  extension  of 
IIh'm-  Iraih  liisc  wliirli  has  been  asked  for.  It  is  reimrtcd  that 
Mossis.  II.  1;.  ^■at(.s,  W.  Yates  and  Dr.  II.  B.  Y^ates  have  dis- 
piiscd  of  their  interests  in  the  company. 


STEAM  PLANTS 


We  can  supply  complete  steam  plants  for  any 
purpose.  This  will  include  Engines  (Wheelock,  Corliss  or 
the  Ideal  high  speed),  Boilers,  Condensers,  Pumps,  Heaters, 

Piping,  Valves  and  all  other  accessories.  We  make  a  specialty 
of  Electrical  Power  Plants. 


-SEND  FOR  ESTIMATES- 


THE  GOLDIE  &  MgGULLOGH  CO.,  LIMITED 


GrtLT, 


ONTARIO, 


Gf\Nf\Dfl 


We  Make  Wheelock  Engines,  Corliss  Engines.  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps.  Water 
Wheels,  Oatmeal  Mill    Machinery,   Flour  Mill  Machinery,  Gyrators,  Wood-Working  Machinery,  Shingle  Machinery,  Heading  and 
it  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  PuU- 
oors. 


CARTON  DANIELS  LIGHTNING  ARRESTERS 


The  Garton  Daniels  Lightning  Arresters 
are  devices  made  in  many  styles,  for  use  on 
Electric  Railway,  Light  and  Power  Circuits, 
both  for  Direct  and  Alternating  Currents. 
They  oflFer  the  discharge  a  path  to  earth  of 
low  resistance. 

They  also  cut  off  the  flow  of  normal  cur- 
rent so  that  your  circuits  will  not  be  grounded. 

If  you  are  interested  we  will  mail  ycu  a 
pamphlet. 


13he 


R.  E.  T.  PRINGLE  CO.,  limited 


Ma.nufacturers  a-nd  Dealers  in 

ELECTRICAL  APPARATUS  AND  SUPPLIES 

ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT. 
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ALLIS-CHALMERS-BULLOGK 


One  of  our  20  H.  P.  Induction  Motors,  assembled  and  dismantled.    The  only  type  of  motor  suitable  for  mills 
where  there  are  combustible  materials.    Specially  serviceable  (or  turbine  pumps. 
See  our  latest  publication. 


COMPLETE  ELECTRIC  &  MINING  PLANTS 


Works  and  Head  Office  :  Montreal.    Branch  Offices  at  Halifax, 
Toronto,  Winnipeg,  Nelson  and  Vancouver. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 


Also    Miv  n  ufnctvjre 


Corvdviit  Boxes,  Bvishings,  Lockrvvits  a^nd  Fittings 
of  every  description,  Qls  well  a-s  Knife  Switches 
and   Enclosed   F\ises,  s§ 


GET  OUR  PRICES  BEFORE  ORDERING. 


LINE    AND    CONSTR.UCTION  MATERIAL 


STEEL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


Prompt  Shipr 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.   .   .   u^LSO  .   .  . 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 
and  Street  Railway  and  Electrical  Material  of  Every  Description. 

ght  Price,  A.  DAWSON  6;  CO 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


743  Craig  Street, 
MONTR.EAL,  QUE. 


A  Steel  Penstock 


GABLE  ADDRESS  : 
CHALLENGE 


BRANCH 

OFFICES 

FROM 

OCEAN 

TO 

OCEAN 

Codes 
Lieber's 
ABO  4'h  Ed. 
Private 


18  Ft.  Dtam.  and  a  Mile  and  a  Quarter  Long, 

successfully  completed  by  us  last  year 
at  Niagara  Falls,  is  proof  of  our  ability  to 
handle  work  of  this  character. 
Let  us  estimate  on  your  needs. 
Correspondence  invited. 


THE  JENGKES  MACHINE  CO.,  LIMITED 


Works  and  Head  Office,  54  Lansdowne  St.,  SHERBROOKE,  QUE. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 

ELECTRICAL  SUPPLIES  -  708-710  Craig  Street,  MONTREAL 
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ELECTRIC  POWER  DEVELOPMENT  IN 
SOUTH  AMERICA. 

That  Canadian  capital  can  be  employed  to  advantage 
to  develop  foreign  enterprises  is  demonstrated  by  the 
results  accomplished  by  the  Sao  Paulo  Tramway,  Light 
&  Power  Company,  which,  as  many  of  our  readers 
know,  was  organized  under  an  Ontario  charter  in  1899 
to  undertake  an  electric  power  development  at  Sao 
Paulo,  Brazil.     Sao  Paulo  is  the  most  progressive  city 


erect  poles,  wires,  etc.,  for  the  transmission  of  electric 
energy.  Upon  the  advice  of  Mr.  Hugh  L.  Cooper,  of 
New  York,  it  was  decided  to  purchase  the  water  power 
of  the  Teite  river  at  Parnahyba,  about  20  miles  from 
Sao  Paulo.  At  this  place  there  is  a  fairly  uniform  drop 
in  the  river  of  37  feet  in  a  distance  of  about  2,500  feet. 
The  basin  above  the  rapids  thus  produced  ha^  an  area 
of  approximately  2,700  square  miles.  Allowing  for  a 
shrinkage  of  40  per  cent,  in  the  estimated  lowest  water, 


Gii.NiiRAL  View  of  Tiktk  Ri\  i 


in  Brazil,  and  has  a  population  of  about  300,000.  The 
capital  stock  of  the  company  was  placed  at  $6,000,000, 
which  has  since  been  increased  to  $7,500,000.  The 
present  officers  are  :  President,  William  Mackenzie, 
Toronto  ;  first  vice-president,  Frederic  Nichols,  Tor- 
onto;  second  vice-president,  Alexander  Mackenzie,  Sao 
Paulo  ;  manager,  James  Mitchell,  Sao  Paulo  ;  secretary 
treasurer,  J.  M.  Smith,  Toronto  ;  assistant  treasurer, 
D.  Mulqueen,  Sao  Paulo. 

The  company  obtained  a  franchise  for  forty  years 
from  July  17,  1901,  for  the  operation  of  electric  street 
railways  in  the  city  of  Sao  Paulo  and  acquired  existing 
roads,  which  have  been  converted  from  steam  or  animal 
power  to  electric  traction,  the  total  length  of  the 
system  now  in  operation  being  about  70  miles.  They 
also  secured  extensive  electric  light  and  power  fran- 
chises from  the  City  and  authority   from   the  State  to 


the  power  available  is  estimated  at  20,000  h.p.  per  12 
hours  during  the  season  of  lowest  water. 

DAMS   AND   PIPE  LINKS. 

Plans  for  the  hydraulic  work  were  prepared  by  Mr. 
Cooper  and  subsequently  carried  out  under  his  super- 
vision. The  work  was  commenced  in  January,  1900. 
At  the  head  of  the  rapids  a  dam  was  constructed  across 
the  river,  raising  the  original  level  of  the  water  39  feet. 
It  is  860  feet  long,  36  feet  in  width  at  the  base,  and 
varies  in  height  from  39  to  73  feet,  according  to  the 
elevation  of  the  bed  rock.  The  dam  is  constructed 
throughout  of  granite.  The  up  and  down  stream  faces 
are  in  ashlar  in  courses  from  24  to  36  inches  deep,  85 
per  cent,  being  of  the  latter  depth.  The  interior  of  the 
dam  is  laid  up  in  rough  granite  backing,  the  stones 
being  as  large  as  could  be  handled  with  10  ton  der- 
ricks ;  the  average  cubic  contents  of  each   piece  laid, 
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taking  the  tacc  and  backing  together,  was  51  feet.  The 
dam  contains  j  ^.ckxi  cubic  yards  of  masonry  and  the 
work  of  construction  occupied  thirteen  months.  The 
storage  reservoir  formed  by  the  dam  is  about  eight 
miles  long,  with  an  average  width  of  1,000  feet. 

Four  hundred  and  sixty  feet  of  the  length  of  the  dam 
consists  of  a  runway   for  the  handling  of  surplus  water 


Sao  Pailo  Tramway,  Light  &  Power  Company 


at  flood  and  other  times,  being  designed  to  take  care 
of  a  flood  aggregating  2,200,000  cubic  feet  per  minute. 

The  original  pipe  line  which  conducts  the  water  from 
a  pond  into  a  secondary  reservoir  is  12  feet  in  diameter 
and  2,300  feet  in  length,  built  of  steel.  This  pipe 
was  assembled  and  riveted  in  place,  3^  inch  rivets 
being  used  throughout  and  all  horizontal  seams  double 
riveted.  It  is  supported  by  steel  saddles  resting  on 
masonry  pedestals  12  feet  apart 
and  is  divided  by  expansion  joints 
into  four  sections  of  575  feet  each. 
A  duplicate  pipe  line  was  con- 
structed and  put  into  service  in 
the  early  part  of  1903. 

A  second  compensating  open 
reservoir  has  been  formed  by  a 
masonry  dam,  constructed  of  the 
same  materials  and  in  the  same 
manner  as  the  principal  dam, 
containing  15,000  cubic  yards  of 
masonry.  Three  sides  of  the 
reservoir  are  formed  by  a  high 
hill,  and  it  has  an  approximate 
capacity  of  560,000  cubic  feet. 
It  was  decided  to  construct  this 
secondary  reservoir  at  the  lower 
end  of  the  main  pipe  to  afford  a 
cushion  for  the  regulation  of  the 
flow  of  the  water  through  the 
pipe,  and  thus  to  destroy  the  im- 
pact which  results  from  a  sudden 
stoppage  of  flow  within  a  closed 

tube.  It  has  been  demonstrated  that  the  difference  in 
the  pressure  during  the  period  of  the  greatest  changes 
in  velocity  is  less  than  six  per  cent.,  the  desired  result 
in  regard  to  impact  being  thus  fully  accomplished.  The 
use  of  this  secondary  reservoir  is  believed  to  be  unique. 

From  this  reservoir  the  water  is  conducted  to  the 
turbines  through  steel  feeder  pipes,  each  of  eight  feet 
diameter,  and  each  supplying  the  necessary  water  for  a 


horizontal  turbine  of  2,000  horse  power.  These  feeders 
are  210  feet  long,  and  are  provided  with  a  bell-mouth 
ten  feet  in  diameter,  for  the  reduction  of  the  loss  of 
head  due  to  entry.  The  initial  installation  was  for 
four  feeders  for  four  turbines,  and  two  feeders,  36  inches 
in  diameter,  for  the  exciters,  but  provision  was  made 
for  the  duplication  of  the  plant. 

POWER  HOUSE. 

The  power 
house  is  52x104 
feet,  built  of 
steel  and  brick, 
with  a  tile  roof 
and  tile  floors 
laid  in  cement. 
The  foundations 
of  the  power 
house  and  of  all 
machinery  with- 
in it  are  con- 
structed  of 
granite,  and  rest 
on  the  solid 
granite  bed  rock. 
The  building  is 
thoroughly  fire- 
proof. 

The  turbines,  of  which  there  are  four  of  2,000  horse 
power  each,  are  of  the  horizontal  twin  type,  each  runner 
being  48  inches  in  diameter  and  making  200  revolutions 
per  minute.  The  runners  discharge  into  vertical  draught 
tubes  9  feet  in  diameter,  which  in  turn  discharge  the 
water  into  the  tail-race  under  the  turbines,  whence  it  is 
conducted  to  the  river,  900  feet  away.  Lombard  gov- 
ernors are  used.    The  regulation  obtained  by  the  use 


Sao  Paulo  Tramway 


Light  &  Power  Company— 
AT  Season  of  Low  Water. 


IN  Dam  (Photo  Taken 


of  the  secondary  reservoir  is  one  and  one-half  per  cent, 
from  normal  either  way,  on  a  street  railway  circuit 
where  the  amperage  requirements  varj-  from  500  to 
2,000  amperes  in  seven  seconds.  The  horizontal  shaft 
of  each  turbine  is  directly  connected  to  the  shaft  of  the 
generator.  The  current  is  generated  at  2,300  volts, 
and  is  stepped  up  to  24,000  volts,  at  which  pressure  it 
is  transmitted  to  Sao  Paulo. 
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ELECTRICAL  PLANT. 

The  g-enerating  apparatus  consists  of  four  i  ,000  k.vv. , 
2,300  volt,  60  cycle,  3  phase  alternators  of  the  revolving 
field  type,  direct  connected  to  the  turbines  already  de- 
scribed. These  generators  are  capable  of  developing 
1,400  k.w.  without  injurious  heating.  There  are  two 
exciters,  100  k.w.  125  volt,  direct  connected  to  tur- 
bines and  operating  at  600  r.p.m.,  each  exciter  being 
of  sufficient  capacity  to  supply  the  exciting  current  for 
the  four  generators.  The  exciter  switchboard  consists 
of  two  panels  for  the  exciter  and  one  feeder  panel  con- 
taining nine  circuits,  viz.,  thrge  for  the  blowers  which 
supply  air  for  cooling  the  transformers  and  six  for  the 
station  lights  and  the  exciting  circuits  of  the  generators. 

The  low  tension  switchboard  is  equipped  throughout 


panels  for  the  high  voltage  side  of  the  transformers, 
which  are  connected  in  delta,  and  two  panels  for  the 
transmission  lines.  This  switchboard  has  two  sets  of 
bus-bars  so  arranged  that  either  transmission  line  can 
be  operated  from  any  set  of  transformers  and  genera- 
tors. Two  ground  detectors  are  also  on  this  switch- 
board. 

Six  24,000  volt  lightning  arresters  are  located  in  the 
terminal  room  through  which  the  transmission  lines 
pass.  Each  arrester  is  connected  to  a  transmission 
conductor  through  a  switch.  All  high  voltage  switches 
except  on  the  high  tension  switchboard  are  of  the  oil 
type.  The  panels  are  made  of  blue  Vermont  marble. 
Each  2,200  volt  switchboard  panel  carries  the  necessary 
indicating  watt-meters,  volt-meters  and  ampere-meters 


Sao  I'ai  1.0  Tija.mwav,  Lic.mt  &  I'ovvhr  Company — M^iN  Pipe  Emerihng  from 


with  two  sets  of  bus-bars,  so  that  the  generators  may 
be  operated  on  two  separate  services,  independently  of 
each  other.  Thorc  arc  two  station  panels  on  which  is 
recorded  the  total  station  output,  and  four  three  phase 
transformer  panels.  Each  of  the  transformer  panels 
has  oil  switches  for  controlling  the  low  tension  side  of 
a  bank  of  three  transformers,  which  are  connected  in 
delta  to  the  bus-bars. 

Twelve  333  k.w.  transformers  wound  for  2,300  volts 
receive  the  current  from  the  generators  and  step  it  up 
to  24,000  volts  for  transmission.  They  are  of  the  air- 
blast  type,  cooled  by  three  seventy-inch  Buffalo  blow- 
ers, each  driven  by  a  three  horse  power  direct  current 
motor.  Two  of  the  blower  sets  will  supply  sufllicient 
air  to  cool  the  transformers  when  fully  loaded. 

The  high  tension  switchboard  is  made  up  of  four 


for  indicating  the  performance  of  the  apparatus.  All 
the  electric  apparatus  for  the  generating  plant  was 
supplied  by  the  General  Electric  Company. 

For  street  railway  service  the  current  is  transformed 
from  2,200  volts  alternating  to  575  volts  direct  ; 
for  lighting,  the  alternating  current  is  reduced  by 
transformers  to  115  volts  for  commercial  and  private 
incandescent  and  arc  lighting,  and  for  power  the  cur- 
rent is  distributed  at  2,200  volts,  alternating  being  in 
some  cases  used  at  this  voltage  and  in  others  reduced 
to  460  or  230  volts  for  the  driving  of  electric  motors. 

TRANSMLSSION  LINE. 

The  total  length  of  the  transmission  line  is  20.7 
miles.  It  passes  for  a  great  part  of  the  distance 
through  a  very  rough  and  thickly  wooded  country, 
which   made  the  construction   especially  diflicult.  A 
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rv\ui  was  built  alony  the  whole  leng-th  of  the  line  o\  or 
which  the  material  was  delivered.  This  road  is  now 
used  by  the  patrol  men  who  inspect  the  line.  Many 
miles  of  wood  road  were  built  throuj^h  the  forest  to  the 
points  where  the  trees  were  cut  for  making  poles. 

On  the  riyht  of  way  there  are  two  independent  pole 
lines,  about  thirty-three  feet  apart,  the  poles  on  each 
line  beins^  spaced  about  100  feet.  On  curves,  angles 
and  grades  the  distance  between  poles  is  less.  The 
poles  are  about  thirty-four  feet  long  with  tops  not  less 
than  eight  inches  in  diameter,  and  are  set  six  feet  or 
more  in  the  ground.  The  butts  are  charred  and  tarred 
and  the  poles  and  cross  arms  well  painted.  For  a 
dist;uK-e  of  about  one  mile  the  line  crosses  a  marsh, 


tions  being  of  concrete  upon  a  close  pile  foundation, 
the  piles  being  driven  through  the  river  mud  to  the 
hard  sand  strata  below. 

The  transmission  lines  are  led  into  the  sub-station 
passing  through  a  terminal  room,  in  which  are  located 
the  lightning  arresters  with  their  switches.  The  high 
voltage  current  of  the  transmission  line  is  reduced 
through  twelve  air  cooled  transformers  to  2,200  volts, 
and  at  this  pressure  distribution  is  made  to  the  three 
switchboards,  from  which  the  current  is  again  distri- 
buted to  the  street  railway,  lighting  and  power  sec- 
tions. For  the  street  railway  there  are  now  in  opera- 
tion three  motor  generator  sets,  each  of  500  kilowatts 
capacity. 


Sao  Pallo  Tramway,  Li(;ht  &  Power  Company — Interior  of  Power  House  at  Parnahyba,  Showing  Partial  Installation 


along  the  banks  of  the  Tiete  river.  There  the  poles 
are  braced  on  both  sides. 

Each  pole  line  carries  three  3-phase  circuits,  the  con- 
ductors being  No.  o  copper  wire.  The  conductors  are 
so  arranged  as  to  form  almost  an  equilateral  triangle. 
Two  cross-arms  are  used,  the  top  arm  carrying  two 
conductors,  30  inches  apart.  On  one  line  the  cross- 
arms  are  braced  with  galvanized  iron  braces,  on  the 
other  with  wooden  braces.  Each  pole  line  carries  a 
metallic  circuit  telephone  line,  the  wires  being  about 
five  feet  below  the  lower  cross-arm.  In  the  middle  of 
the  line  there  is  a  lightning  arrester  house. 

SUB-STATION  IN  SAO  PAULO. 

The  sub-station  is  located  almost  in  the  centre  of  the 
city  of  Sao  Paulo.    It  is  substantially  built,  the  founda- 


The  electrical  apparatus  in  the  sub-station  includes 
six  24,000  volt  lightning  arresters  and  switches  ;  high 
tension  switchboard  ;  twelve  333  k.w.  transformers, 
and  low  tension  and  induction  motor  switchboard. 
The  latter  contains  four  panels,  each  of  which  is  for  a 
bank  of  three  transformers  connected  in  delta  for  three 
phase  circuits,  a  totalizing  panel  on  which  is  recorded 
the  output  for  the  railway  service  and  power  service, 
two  induction  motor  panels  for  the  motors  of  the  two 
railway  motor-generator  sets,  and  a  compensator  panel 
for  controlling  the  starting  compensator  for  these 
motors. 

There  are  also  in  the  sub-station  three  motor-genera- 
tor sets,  each  consisting  of  a  700  h.p.  induction  motor 
driving  a  500  k.w.  generator  at  400  revolutions  per 
minute.    The  generators  are  the  standard  railway  type, 
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compound  wound,  giving  525  volts  at  no  load  and  575 
\  olts  at  full  load.  The  motor-generator  sets  are  so 
arranged  that  they  can  be  started  from  the  direct  cur- 
rent side  through  a  starting  rheostat  as  well  as  from  the 
alternating  side. 

The  direct-current  railway  switchboard  contains  two 
generator  panels  and  five  feeder  panels,  each  of  1,200 
amperes  capacity. 

The  lighting  switchboard  contains  a  totalizing  panel 


Ai  LO  Tra.mw.w,  Lu;ht  i.V  l\n\  i 
SiiOwiNc;  Hi'.Ai)  tiAihs,  Im:i 


with  recording  instruments  to  record  the  output  for  the 
lighting  service,  and  ten  200  k.w.  feeder  panels,  each 
pro\'ided  with  a  hand  voltage  regulator  and  an  auto- 
matic overload  circuit  breaker.  The  regulator  has 
capacit}'  for  varying  the  voltage  ten  per  cent,  above  or 
below  the  normal  voltage  of  2,200.  The  feeders  are 
single  phase  circuits,  but  each  feeder  may  be  connected 
by  means  of  a  three-way  transfer  switch  on  to  any 
phase.  In  this  way  the  lighting  load  can  be  distributed 
nearly  equally  on  the  three  phases. 

The  power  feeder  switchboard  contains  uvo  500  l;.w. 
feeder  panels  for  three-phase  cir- 
cuits and  2,200  volts.  Each  cir- 
cuit is  provided  with  an  auto- 
matic overload  switch  and  cir- 
cuit breaker. 


POLES   AND   WIRING  SYSTEM. 

Leading  from  the  sub-stalion 
there  are  three  main  trunk  lines 
of  feeders.  There  are  in  use 
three  systems  of  poles  and  con- 
ductors. For  most  of  the  rail- 
way lines  the  overhead  construc- 
tion is  supported  on  steel  poles, 
but  on  certain  suburban  lines  and 
on  streets  where  a  large  number 
of  wires  for  the  lighting  and 
power  services  of  2,200  volts  arc 
carried,  wooden  poles  are  used 
as  being  preferable  for  this  dis- 
tribution. The  trolley  wires  are 
No.  o  B  &  S  hard  drawn  copper, 
except  on    two    long  suburban 


lines,  where  No.  0000  B  &  S  figure  eight  wire,  having  a 
mechanical  clamping  ear,  is  used.  The  feed  wires  are 
mostly  of  500,000  circular  mil  cables. 

For  the  lighting  service  in  the  central  portion  of  the 
city  where  most  of  the  business  houses  are  located,  the 
distribution  is  by  an  underground  three-wire  single 
phase  system  at  115  volts,  fed  from  three  distribution 
vaults,  where  transformers  for  transforming  from  2,200 
volts  to  115  volts  are  located.  In  these  vaults  are 
switchboards  and  meters  connected 
with  the  various  underground  cir- 
cuits and  also  blowers  for  venti- 
lating the  underground  system. 
The  distribution  to  buildings  is 
made  through  connections  from 
the  main  underground  feeders  to 
an  overhead  system  of  sub-main 
which  is  run  upon  the  facades  of 
buildings.  Connection  is  made 
between  the  sub-mains  and  feeders 
through  switches,  placed  in  cast 
iron  junction  boxes  on  the  walls  of 
buildings  about  every  300  feet 
along  the  streets. 

In  the  portion  of  the  city  where 
the  underground  system  is  not 
used  the  distribution  is  on  poles 
for  the  2,200  volt  conductors. 
Each  main  feeder  supplies  current 
to  a  large  area  or  block  in  which 
the  transformers  are  so  located  as 
to  give  a  uniform  voltage  upon  a 
three  wire  net  work  of  secondary 
The  neutral  wire  of  all  three  wire 
systems  is  connected  to  earth. 

In  the  central  part  of  the  city  the  power  distribution 
is  underground  after  the  same  manner  as  the  lighting 
system.  There  is  a  three-phase  460  volt  secondary  fed 
from  power  circuit  transformers  located  in  the^same 
vaults  with  the  lighting  transformers.  For  the  rest  of 
the  city  the  distribution  is  by  overhead  feeders  on  poles 
in  the  form  of  three-phase  current  at  2,200  volts.  For 
large  size  motors  the  feeder  voltage  will  be  used,  but 
for  small  motors,  460  and  230  volts  are  used  to  suit 
each  particular  case. 


>\\'i;r  lloi  sF.  KROM  Reservoir, 
"ransiMission  Lines. 


wiring  at  1 15  volts. 


Sao  Pal  lo  Tramway,  Licmit  &  Power  Company— Piers  oi-  Transmission  I  i 
Crossing  Old  River  Bed. 
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I  K  Av.  K  I  0\S  1  KIX- 1  ION  AND  CAR  K^U  IPMKNT. 

riic  tiiuk  tV>r  tlie  electric  railway  lias 
been  laid  in  three  types  of  rails,  namely  : 
7-inch  (.iirder  rail  weiijhing-  92  pounds  to 
the  yaril  ;  o-ineli  "  P"  lail  weiiiliini;-  (u 
pounds  to  the  yard  ;  ami  5-ineh  "T"  rail 
\\ eit^hini;'  55  poiuids  to  the  yanl.  The 
(.iirder  rail  is  of  the  w  ell  known  Metro- 
politan type  similar  to  that  now  used  on 
Broadway,  New  \  orl<.  The  Tee  rail  is 
mostly  laid  on  wooden  ties  spaced  2  feet 
o  inches  centres.  The  5-inch  Tee  rail  is 
used  on  some  of  the  outlaying- lines  where 
road  traffic  is  light,  all  the  5-inch  rails 
being  placed  upon  wooden  sleepers. 

The  c;u-s  are  equipped  with  8-foot 
wheel  base  trucks  of  the  Brill  type,  hav- 
ing 30-inch  wheels.  The  motors  used 
are  from  the  Cieneral  l'"lectric  Company, 
typed,  li.  5S,  wiih  K  i  o  controllers.  In 
addition  to  passenger  cars,  the  company 
have  several  freight  and  mail  cars. 

Mr.  L.  L.  Perry  was  the  electrical  engi- 
neer in   charge  of  installation,  while  Mr. 
Harry  Hartwell   was  the  engineer  for  track  and  other 
construction. 

The  business  of  the  Sao  Paulo  Tramway,  Light  & 
Power  Company  has  been  steadily  increasing  since 
its  inception,  and  to  meet  the  present  and  prospective 
demand  for  light  and  power  an  extension  to  the  power 


Sao  Paula  Tramway,  Light  &  Power  Company  —Constrlctiox  of 
Track  with  Girdkr  Rail. 


188  power  customers,  the  number  of  motors  installed 
being  279,  aggregating  3,279  h.p.  The  number  of 
lighting  customers  is  4,025,  with  a  total  of  33,019 
lamps.  The  income  from  power  last  year  was  35  per 
cent,  greater  than  in  1903,  while  the  lighting  business 
showed  an  increase  of  1 2      per  cent.     The  total  gross 


Sao  Pai  lo  Tramway,  Light  &  Power  Company — Sub-Station  at  Sao  Pai'lo. 


house  is  now  being  built,  in  which  a  fifth  turbine  and 
generator  will  immediately  be  installed.  During  the 
past  year  six  miles  of  primary  and  over  eight  miles  of 
secondary  wire  were  erected  for  lighting  purposes,  and 
seven  miles  of  primary  and  four  miles  of  secondary 
wires  were  added  for  power  purposes. 

There  are  registered  on  the  books  of  the  company 


earnings  from  all  sources  was  $1,419,338,  and  the  net 
profits  $648,000. 


Callendi' 
banknu'iit, 
dc-scHpliv> 
accordaiui 
Tablos. 


s  Cal^le  &  Construction  Company,  X'iotoria  Eni- 
r.ondon,  Enj,^. ,  lia\  e  sent  us  an  artistic  calalojj-ne 
of  llu-ii-  load  slu-alhod  cables,  which  are  niado  in 
w  ilh  Uu-  diiiionsions  spooiliod  in  the  British  Standard 


May  1905 


TME  CANADIAN  ELECTRICAL  NEWS 


89 


0000000000000000000000000000000000000000 

I    QUESTIONS  AND  ANSWERS  f 

0000000000000000000000000000000000000008 

GENIiRAL  RULES  TO  I!E  OHSERXEIl  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answLTcd  In  tlu-  oriiL-r  received,  unless  special  circum- 

2.  Questions  to  be  answered  in  any  s|H-L  ified  Issue  should  be  in  our  hands  by 

the  close  of  the  month  prci.  eilinL:  publication. 

3.  Questions  should  be  confined  to  vi]hu-cts  ot  general  interest.    Those  pertain- 

ingr  to  the  relative  value  ot'dillerenl  ni.ikes  of  apparatus,  or  which  for  in- 
teUig-ent^ treatment  should  he  placed  in  the  liaiuls  of  a  consulting  engineer, 

4.  To  avoid  tiouble  and  uunei  essar\  dcl.i\ .  orrespoTulciUs  should  state  their 

questions  cle,ui\ ,  so  that  there  can  l>e  no  possible  doubt  as  to  the  infor- 
mation required. 

In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


QuES.  No.  1. — If  a  short-circuit  occurs  between  a 
direct  current  generator  and  motor,  the  short  being 
between  the  fuses  and  the  motor,  I  know  that  the 
motor  will  run  as  a  generator  and  send  a  heavy  cur- 
rent through  the  short  as  there  is  no  fuse  to  open  this 
circuit.  If  the  system  is  alternating  current,  and 
connected  the  same  way,  what  will  happen?  I  have 
been  told  that  an  induction  motor  will  run  as  a  gen- 
erator, but  have  tr-icd  this  with  a  small  machine  and 
cati't  yet  any  voltage  or  current  out  of  it.  Is  there 
anytliing  the  matter  with  my  machine? 

Axs.  No.  1. — M^hat  you  say  about  the  direct  cur- 
rent iiiaetiiiierx-  is  em-feet,  and  this  is  the  reason  that 
the  nidtoi-  fuses  should  be  placed  as  close  to  the  ma- 
(hiiie  tliey  aic  Mi[)posed  to  be  protecting  as  possible. 
Tlie  s-  me  action  does  not  take  place  when  an  induc- 
tion motor  is  short-circuited,  however,  owing  to  a 
l)eeu]iarity  of  tliis  class  of  apparatus.  If  two  induc- 
tion motois  are  being  run  off  one  generator  the 
biulie  !  possible  speed  of  each  motor  will  be  synch- 
ronism, and  this  can  be  found  by  dividing  the  number 
of  altei'uations  by  the  nuinlx'f  of  pob'S  on  the  induc- 
tion motor.  When  the  motors  ai'e  I'unning  light, 
their  speed  will  be  practically  synchronous,  but  when 
full  load  is  applied,  the  speed  will  drop  3  to  7  per 
(eii1..  a((oi(]ii'g  to  the  size  and  design  of  the  ma- 
chines. If  both  motors  are  running  on  one  circuit, 
and  if  one  be  loi;ded,  and  the  other  be  lielted  to  some 
api)aratus  \\  liieb  is  eapable  of  driving  it  above  synch- 
I'ontus  speed,  ;iii(l  liy  this  mcaus  it  is  speeded  up 
above  this  eriticil  point,  it  will  pump  energy  into  the 
line,  and  the  motor  which  is  carrying  a  load  will  take 
part  of  its  current  from  the  generator  and  part  from 
the  other  motor.  From  this  is  would  appear  that  you 
could  cut  out  the  generator  altogether  and  continue 
to  run  the  one  motor  off  the  other,  but  such  is  not  the 
case.  Just  as  soon  as  the  constant  source  of  energy 
is  removed,  the  motor  which  has  been  giving  out  cur- 
rent will  cease  this  action,  and  the  driven  motor  will 
come  to  rest.  In  other  words,  an  induction  motor 
will  run  as  a  generator  only  when  it  is  connected  to 
some  source  of  energy  and  when  its  speed  is  above 
synchronism.  Therefore,  when  you  make  a  short- 
circuit  between  the  motor  and  its  fuses,  this  action 
immediately  takes  the  voltage  from  the  terminals  of 
the  motor,  and  it  cannot  act  as  a  generator.  A  driven 
induction  motor  will  not  give  cither  current  or  volt- 
age by  itself,  and  there  is  nothing  the  matter  with 
the  machine  with  which  you  tried  the  experiment. 


QuER.  No.  2,— Are  the  letters  "I— T— E,"  used  in 


connection  with  circuit-breakers,  just  a  kind  of  trade 
mark,  or  do  these  letters  mean  anjrthing? 

Ans. — "I — T — E"  is  certainly  a  trade-mark,  but 
it  also  has  a  very  definite  meaning.  The  letters  are 
the  initials  of  three  words,  namely,  "  inverse— time — 
element,"  and  when  used  in  connection  with  circuit- 
breakers  indicate  that  the  time  taken  by  the  breaker 
to  open  is  inversely  proportional  to  the  amount  of 
current  in  the  circuit.  In  other  words,  if  the  breaker 
be  set  to  open  at  100  amperes,  and  it  takes  one  second 
to  open  after  this  current  commences  to  flow,  then  if 
a  current  of  double  this  magnitude  be  made  to  pass 
through  the  instrument,  the  time  required  to  open 
will  be  in  inverse  proportion,  namely  one-half  second. 


QuES  No.  3. — How  much  current  does  an  induction 
motor  take  when  running  without  load? 

Ans. — This  will,  of  course,  depend  on  the  size  and 
design  of  the  motor  in  question.  Generally  speaking, 
at  no  load  a  machine  of  fair  size,  and  constructed  on 
good  lines,  will  take  from  the  circuit  from  20  to  40 
per  cent,  of  the  full  load  current.  Of  course,  imdev 
such  conditions,  the  power  factor  is  extremely  low, 
and  therefore  the  number  of  watts  being  consumed 
will  be  low  in  proportion.  If  you  will  advise  us  of 
the  make  and  size  of  the  machine  about  which  yon 
require  the  information,  we  will  be  able  to  answer 
in  a  more  satisfactory  manner. 


QuES.  No.  4.— In  figuring  the  efficiency  of  an  alter- 
nating current  generator,  excited  by  a  separate  direct 
current  exciter,  how  is  the  excitation  current  taken 
into  consideration? 

Ans. — If  the  efficiency  test  covers  the  alternator 
only,  the  watts  input  of  the  field  is  charged  up  as 
one  of  the  losses,  this  input  being  measured  by  volt- 
meter and  ammeter  connected  right  at  the  field  termi- 
nals. This  test  you  will  see  does  not  include  the  loss 
in  the  generator  field  rheostat  nor  in  the  exciter  itstdf, 
not  yet  in  the  exciter  field  rheostat.  When  the  effi- 
ciency of  an  alternator  is  spoken  of,  a  test  as  above  is 
the  basis  of  measurement.  Where  the  "combined" 
efficiency  of  the  machine  and  auxiliary  apparatus  is 
specified,  all  the  losses  mentioned  above  are  to  be 
included.  If  the  exciter  be  driven  by  belt  from  the 
alternator  shaft,  the  belt  losses  should  be  included. 
If  driven  by  motor,  the  motor  loss  should  be  taken  in. 
If  driven  by  a  steam  engine  the  equivalent  in  watts 
of  the  indicated  horse-power  should  be  charged 
against  the  alternator.  This  "combined"  test  is  rarely 
-ialled  for. 


THE  VANCOUVER  POWER  COMPANY'S 
PLANT. 

In  referring  to  the  completion  on  April  27th  of  the 
tunnel  of  the  Vancouver  Power  Company,  Messrs. 
Mermon  &  Burwell,  consulting  engineers  for  the  work, 
write  the  Electrical  News  as  follows  :  "The  closing 
error  in  alignment  was  only  ^  of  an  inch  and  the  erro'^r 
in  the  levels  only  inches.  Considering  that  it  was 
necessary  to  run  21  miles  of  levels  to  get  around  from 
one  portal  to  the  other,  this  error  of  inches  is  prob- 
ably more  surprising  than  the  smaller  error  of  7^ 
inches  in  the  alignment. " 
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OUR  VANCOUVER  OFFICE. 
The  publishers  of  this  Journal  have  recently  established 
an  office  in  Vancouver  for  the  purpose  of  looking  after 
more  carefully  the  interests  of  subscribers  and  advertisers 
in  British  Columbia.  This  office  is  located  at  536  Hastings 
Street,  Suite  3,  opposite  Molson's  Bank,  and  is  in  charge 
of  Mr.  G.  A.  Gall,  who  will  be  pleased  to  meet  any  of  the 
friends  of  this  Journal,  and  to  serve  their  interests  In  any 
possible  way. 


The  recent  action  of  the  Dom- 
Electrio  Pumping.  inion  Steel  Company  in  connec- 
tion with  their  pumping  equip- 
ment on  the  Sidney  River  is  worthy  of  note,  particularly 
as  the  City  of  Montreal  has,  within  the  past  month, 
rejected  a  proposition  covering  the  installation  of 
electrically  driven  pumps  for  the  waterworks  depart- 
ment, and  decided  in  favor  of  steam.  The  dam  of  the 
Dominion  Company  at  Sidney  River  is  being  materially 
improved,  and  with  this  matter  the  question  of  cheapen- 
ing the  cost  of  pumping  has  apparently  received  con- 
sideration also.  The  experience  of  this  concern  has 
been  that  steam  pumping  is  a  pretty  expensive  projj 
position,  comparatively  speaking,  for  during  the  past 
winter  some  six  thousand  tons  of  coal  were  consumed. 
The  point  has  been  brought  out  that  the  reason  for  the 
high  cost  of  steam  rests  entirely  with  the  fact  that  the 
cost  of  landing  coal  at  this  station  is  very  high,  but  a 
matter  of  interest  is  that  this  Company  should  certain- 
ly be  in  a  position  to  obtain  the  coal  in  the  first  place* 
at  an  exceptionally  favorable  figure.  Therefore,  while 
the  matter  of  coal  transportation  and  handling  may  be 
excessive,  the  low  first  cost  of  the  product  should  just 
about  offset  this  difficulty,  and  we  find  that  the  cost  per 
ton  of  the  fuel,  landed  at  the  station,  is  not  as  high  as 
one  would  be  led  to  suppose.  This  Company  generates 
its  own  power,  and  doubtless  in  large  quantities  ; 
therefore  the  cost  per  kilowatt-hour  may  be  and  should 
be  low.  What  distance  this  power  has  to  be  transmit- 
ted, is  a  subject  upon  which  we  have  no  definite 
information,  but  if  the  cost  of  transporting  the  coal  is 
a  serious  matter,  then  it  follows  almost  logically  that 
the  power  transmission  is  of  considerable  length,  and 
this  will  of  course  materially  Increase  the  cost  of  the 
electrical  energy  per  unit  delivered.  We  understand 
that  this  change  from  steam  to  electricit)'  is  one  in- 
volving the  expenditure  of  many  thousands  of  dollars, 
and  one  may  therefore  be  reasonably  sure  that  before 
the  decision  was  reached  to  make  this  outlay,  the 
whole  question  of  steam  versus  electrical  pumping  was 
gone  into  very  thoroughly,  and  that  the  saving  which 
the  electrical  system  is  expected  to  show  must  really  be 
large  to  warrant  the  discarding  of  the  existent  equip- 
ment. It  would  be  necessary  to  have  more  definite 
information  in  connection  with  this  change  to  enable 
us  to  draw  conclusions,  but  it  is  to  be  hoped  that  the 
proposition  will  work  out  satisfactorily  and  that  the 
saving  effected  will  instill  confidence  into  the  many 
companies  and  municipal  corporations  before  which 
similar  problems  are  continually  being  placed 


Then  we  have  the  Montreal  case.  In  this,  the 
opinions  of  two  experts  were  placed  one  against  the 
other — and  opinions  differed.  This  was  a  municipal 
proposition,  and  such  being  influenced  usually  by  con- 
ditions other  than  those  which  appear  on  the  surface, 
it  is  a  question  whether  the  decision  of  the  Montreal 
Council  can  be  taken  as  a  precedent.  Mr.  W.  McLea 
Walbank,  the  First  Vice-President  of  the  Montreal 
Light,  Heat,  and  Power  Company,  submitted  a  report 
to  the  Mayor,  on  behalf  of  his  interests,  and  a  contra 
report  was  prepared  by  Mr.  George  Janin,  Super- 
intendent of  the  Waterworks  Department.  Mr. 
Walbank's  ostimato,  contrary  to  that  of  Mr.  Janin, 
shows  tliat  ok'ctrica!  pumping  would  mean  a  material 
saving  for  the  City.  He  points  out  that,  working  on  a 
twenty  hour  basis,  the  cost  of  pumping  a  million  gal- 
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Ions  of  water  by  steam,  using,  we  presume,  the  best 
triple  expansion  condensing  engines,  will  amount  to 
$8.88,  while  with  an  electric  pump,  this  figure  can  be  re- 
duced to  $6,  making  a  saving  in  the  cost  per  million 
gallons  of  $2.88.  The  initial  outlay  required  to  install 
a  twelve  million  gallon  electric  pump,  Mr.  Walbank 
states  as  $19,782,  and  he  places  against  this  the  cost 
of  asteam  pump  of  similar  capacity  at  the  figure  of  $102,- 
080.  The  yearly  operating  cost,  working  twenty 
hours  per  day,  three  hundred  and  sixty-five  days  per 
year,  is  given  for  the  electrical  system  as  $21,900,  and 
for  the  steam  as  $32,440.  As  this  is  a  matter  of  great 
interest,  we  give  below  the  method  of  arriving  at  the 
the  above  costs  : 


Dopreciati 
Labor.  .  .  . 
Repairs,  (. 


5%- 


Elee-lric  po 

Oil  

Removal  of  ashes 

Insurance  

Holler  insurance.  . 
Coal  for  b.mklnu  fi 
eondc-nsalion,  oh 
Inspection  of  coal . 


^1%)  (.steam  2%) 
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ELECTKIC. 

STEAM. 

.  .  $791 

$4,083 

789 

5.' 04 

■•  1.757 

3.334 

197 

2,041 

14,207 

I.S.  18,250 

50 

400 

1,272 

65 

15 

1,420 

$21,899 

$32,438 

Total 

This  places  the  cost  of  electric  pumping  almost  33  per 
cent,  lower  than  the  steam,  and  if  the  above  figures 
have  been  accurately  arrived  at,  then  it  would  be  in- 
teresting to  know  why  the  City  of  Montreal  incurred 
additional  and  unnecessary  expense  by  deciding  upon 
steam.  The  low  first  cost  of  the  electrical  apparatus 
and  pumps  deserves  careful  consideration,  and  the 
practically  indestructible  nature  of  the  centrifugal  type 
of  pump  certainly  merits  favor.  In  fact  the  total 
cost  was  so  low,  comparatively  speaking, 
that  the  saving  effected  by  the  electrical  system 
was  of  sufficient  magnitude  to  return  the  entire  invest- 
ment in  less  than  two  years.  When  the  Montreal 
Light,  Heat  &  Power  Company  was  asked  to  submit  a 
price  for  electrical  energy  per  million  gallons,  working 
on  a  day  basis  of  twenty-four  hours,  their  figure,  when 
received,  was  naturally  higher  than  that  for  a  twenty 
hour  day.  This  was  to  be  expected,  for  no  doubt  the 
twenty  hour  day  would  start  at  say  8  p.m.  and  end  at 
4  p.m.,  and  thus  the  pumps  would  not  be  in  operation 
during  the  peak  load.  Changing  to  a  twenty-four  day 
would  make  a  world  of  difference,  for  this  would  un- 
doubtedly mean  the  installation  of  additional  power- 
house capacity,  and  instead  of  the  load  factor  of  the 
system  bemg  improved  by  the  taking  on  of  the  electric 
pumps,  the  reverse  might  be  the  case,  and  hence  it  is 
readily  understood  why  the  Montreal  Company  wanted 
$7  instead  of  $5  for  twenty-four  hour  pumping.  So 
far  as  Montreal  is  concerned,  working  twenty-four 
hours  lowers  the  cost  of  steam,  and  raises  the  cost  of 
electricity.  The  revised  figure  for  steam  is  $8. 26  per 
million  gallons,  and  $7.88  for  electric.  This  brings 
the  two  pretty  close  together  but  still  a  saving  is 
shown  for  the  electrically  driven  pumps,  and  with  this 
must  be  considered  that  a  twenty-four  hour  day  in  any 
case  is  a  very  questionable  duty.  And  then  comes  the 
report  from  Mr.  Janin.  Mr.  Janin  states  that  the  cost 
of  pumping  by  steam  per  million  gallons  on  a  twenty- 
four  hour  day  basis,  is  30  cents  cheaper  than  electri- 
city, and  then  goes  on  to  point  out  that  twenty-four 
hours  is  not  the  usual  run  according  lo  the  experience 


of  the  Waterworks  Department,  but  that  twenty  hours 
is  nearer  the  proper  figure  for  this  class  of  work. 
What  the  comparative  costs  are  for  a  twenty  hour  day, 
according  to  Mr.  Janin,  is  something  upon  which  we 
have  no  data.  However,  the  whole  trend  of  his  report 
seems  to  be  that  electrically  driven  pumps  would  have 
a  much  lower  first  cost,  could  be  put  in  quicker,  and 
that  the  character  of  the  turbine  pump  itself  was  such 
as  to  warrant  favorable  consideration.  Apparently, 
cost  of  operation  is  the  point  upon  which  Mr.  Walbank 
and  Mr.  Janin  differed,  but  the  advantages  of  the  elec- 
tric over  steam,  which  have  apparently  been  acknow- 
ledged by  both  parties,  should  have  been  sufficient  to 
make  sure  the  adoption  of  the  former.  But  as  is  usual 
in  municipal  deals,  there  were  doubtless  other  con- 
siderations which  the  public  in  general  will  know  noth- 
ing about,  and  these  considerations  were  evidently  of 
sufficient  weight  to  swing  the  decision  over  to  the  side 
of  steam  driven  pumps.  Therefore,  as  we  mentioned 
before,  it  is  very  questionable  if  the  decision  of  the 
Montreal  Council  can  be  taken  as  a  precedent. 


There  is  another  field  for  electrically  driven  turbine 
pumps,  and  that  is  fire  service.  Such  a  scheme  is 
now  being  taken  up  by  the  City  of  Toronto,  and  a 
piping  system  to  carry  a  pressure  of  three  hundred 
pounds  per  square  inch  is  to  be  laid  throughout  the 
congested  business  district.  This  system  can  be  fed 
from  two  sources,  namely,  two  steam  turbine  driven 
pumps,  and  two  induction  motor  driven  pumps.  It  is 
the  intention  to  use  the  electrical  apparatus  for  regular 
service,  owing  to  its  quick  starting  feature,  for  though 
the  mains  will  be  filled  with  water  at  all  times  there 
will  not  be  more  than  ordinary  service  pressure  on, 
except  when  a  fire  alarm  is  received.  Then  one  of  the 
motors  will  be  thrown  in,  and  before  the  fire  depart- 
ment can  get  hose  lines  laid  the  pressure  through  this 
special  system  can  be  brought  up  to  the  point  pre- 
viously named.  The  second  motor  is  a  reserve,  and 
should  the  fire  assume  the  magnitude  of  a  conflagra- 
tion the  steam-driven  apparatus  can  be  called  upon, 
either  for  additional  capacity,  or  in  case  of  the  electric 
supply  mains  being  destroyed.  This  matter  has  been 
very  carefully  worked  out  by  the  Engineering  Depart- 
ment of  the  City  of  Toronto,  and  from  the  above 
rough  outline  of  the  system,  it  is  easy  to  see  that  the 
men  in  charge  are  capable  men,  and  that  tiiey  will 
give  the  city  a  fire  fighting  system  wliicii  there  is 
every  reason  to  believe  will  preclude  the  possibility  of 
a  reoccurrence  of  the  disaster  which  visited  the  Queen 
City  a  year  ago  last  April.  Electric  pumping  for.  town 
and  city  water  is  unmistakably  on  the  increase,  for 
energy  for  this  purpose  can  usually  be  obtained  at  very 
attractive  figures.  It  is  the  peak  load  that  bothers 
the  lighting  and  power  companies,  and  the  more  pro- 
nounced this  peak  the  higher  the  cost  per  unit  of 
energy  generated.  If  a  good  pumping  load  can  be 
turned  over  to  such  a  company,  it  may  mean  salva- 
tion, for  if  there  is  one  feature  which  appeals  to  the 
manager  of  a  power  plant  it  is  a  big  steady  all  day 
load  which  can  be  thrown  off  when  the  lighting  ;uul 
power  curves  overlap.  It  is  this  kind  of  load  which 
can  be,  and  should  be  obtained  from  the  electrically- 
driven  pumping  station,  and  the  almost  universal  sati.s- 
faction  which  has  resulted  in  the  past,  assures  the  in- 
stallation of  many  more  such  plants. 
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ELECTRIC  PLANT  OF  THE  NEW  SCHOOL 
OF  SCIENCE  BUILDING. 

T1k>  how  ImiKUii.u-  kiunvu  as  the  ••School  oL"  Min- 
iiii;  ami  Clu'iiiistry/'  in  eoiuioi'tiou  witli  the  Sehool 
of  rnu-tieal  Seii'iiee  oi"  the  Toronto  University,  marks 
a  deeidoil  step  in  advanee  iu  the  tcachino'  of  scientifie 
subjoets  to  tlie  eomino^  treneratioiis  of  tliis  province. 
It  is  etjnipped  with  most  np-to-date  a])i»linnees  for 
domonstratinij  iiuHlei'u  methods  as  well  as  I'or  experi- 
mental and  research  operations.  It  may  be  inferred 
that  an  iustitntion  of  this  eharaeter,  which  is  send- 
inir  ont  as  its  s;radnates  the  fntnre  engineers  who  will 
take  a  prominent  part  in  the  development  of  the  min- 
ing and  power  resonrees  of  onr  country,  should 
teach  thoroughly  the  latest  methods  of  production 
and  application  of  the  power  of  the  future — elec- 
tricity. "With  that  end  in  view^  the  authorities  de- 
cided to  install  a  plant  which  would  produce  the  cur- 
rent necessary  for  light  ami  power  in  the  building 
and  would  also  nllmv  the  students  to  obtain  a  practi'^ 


a  severe  test  under  the  supervision  of  consulting  en- 
gineers, J\l(>ssrs.  Koss  &  Holgate,  of  Montreal,  in  con- 
junction with  the  professors  in  the  electrical  and 
mechanical  branches  of  the  School  of  Practical  Sci- 
ence. The  test  comprised  thorough  inspection  of  all 
mechanical  details  and  materials,  together  with 
operating  the  plant  at  various  percentages  of  load 
rangijig  from  friction  load  to  nearly  50  per  cent, 
over-load,  taking  readings  and  making  calculations 
to  show  the  efficiency,  temperatures,  regulation,  over- 
load capacity  and  general  capability  of  the  plant  to 
perform  the  vai-ious  duties  which  may  be  required 
of  it. 

It  w^as  further  tested  to  a  full  load  run  of  ten 
hours,  immediately  followed  by  two  hours  run  at 
25  per  cent,  over-load,  and  after  proving  satisfac- 
tory on  this  test  was  operated  during  an  eighteen- 
hour  run  at  full  load. 

The  generators  showed  during  this  test  that  they 
could  be  operated  from  "no  load"  to  25  per  cent. 


Generatinc  Plant  in  New  School  of  Sciencf:^Buildinc;,  Toronto. 


cal  knowledge  of  the  construction  of  the  machinery 
and  the  production,  handling  and  distribution  of 
power. 

The  contract  for  this  installation  was  given  to  the 
Electrical  Construction  Company  of  London,  Lim- 
ited, one  of  the  younger  companies  manufacturing 
electrical  machinery,  but  one  which  is  rapidly  mak- 
ing a  reputation  in  their  line.  It  seems  appropriate 
that  this  company  should  have  supplied  the  mach- 
inery, as  the  managing  director,  Mr.  E.  I.  Sifton, 
is  one  of  the  earlier  graduates  in  electrical  engineer- 
ing of  the  Sehool  of  Practical  Science. 

The  fact  that  the  contract  was  completed  to  the 
entire  satisfaction  of  the  engineers  in  charge  shows 
that  the  experience  obtained  by  the  students  of  the 
School  of  Practical  Science  is  of  a  high  order  when 
it  enables  a  student  to  design  and  manufacture  appa- 
ratus of  this  kind  in  such  a  manner  as  to  obtain  this 
contract  in  competition  with  the  largest  and  best 
manufacturers  in  Canada  and  the  United  States. 

The  entire  plant,  upon  completion,  was  subjected  to 


over-load  without  shifting  of  the  brushes  or  employ- 
ing any  non-automatic  device  for  any  purpose  what- 
ever, thus  showing  the  care  which  had  been  used  in 
designing  the  generators  so  they  woiild  regulate 
themselves  under  vaiying  conditions  to  which  they 
will  be  subjected.  Notwithstanding  the  severe  test, 
there  were  absolutely  no  changes  required  or  improve- 
ments suggested. 

The  plant  itself  is  unique,  consisting  of  two  dy- 
namos each  of  75  kilowatts  capacity,  connected  direct 
to  one  engine  having  a  cni^arity  of  800  horse-power. 
This  is  the  first  instance  in  Canada  where  two  dy- 
namos have  been  direct-connected  to  one  engine. 

The  main  switchboard,  consisting  of  ten  marble 
panels,  each  with  its  recording  instruments,  is  prob- 
ably the  most  couiplicatiMl  switchboard  in  use  in 
Canada.  In  addition  to  the  main  switchboards,  there 
are  three  panels,  each  one  controlling  a  motor  operat- 
ing an  exhaust  fan  in  connection  with  the  ventilating 
system. 

Four  additional  panels  are  used,  fitted  with  instru- 
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ments  to  automatically  control  the  temperature  of 
each  room  throughout  the  building. 

The  rei)ro(lu(-tion  of  photos  of  engine,  dynamos 
and  main  switchboard,  together  with  a  description 
of  the  use  of  each  panel,  will  show  how  completely 
the  plant  is  designed  to  obtain  the  results  reciuired 
of  it. 

Panels  Nos.  1  and  2  control  and  indicate  the  total 
output  of  each  machine,  1  especlively,  and  consist  of, 
for  each  dynamo: 

Voltmeter — To  indicate  the  pressure  of  the  current. 

Illuminated  dial  ammeter — To  indicate  the  quan- 
tity of  current  being  consumed. 

Rheostat — To  regulate  the  voltage. 

Main  switch,  600  amp.  capacity — To  connect  dy- 
namo service  lines  to  their  respective  bus  bars. 

Six  hundred  amp.  switch — To  connect  the  bus  bars 
to  the  five  pole  switch  descrilied  under  panel  No.  3 

Panel  No.  3. — Ground  detector — To  test  and  ascer- 
tain if  at  any  time  ;iny  of  tli;'  cdiiducting  wires  either 
of  the  dynamos  or  liuiit  ihl;-  "v  iiuw  er  distribution  ser- 
vices should  become  dclVctivc  in  insulation,  showing 
contact  with  piping  or  other  conducting  material  giv- 


ing  connection  to  tin'  ■ji'ouiid.  b'ivc  jiole  double-throw, 
six  hundred  jitiipcic  -^wib  li,  wliidi  when  thrown  in 
one  position  conneris  I  he  two  (l\iiiiiiios  in  parallel, 
and  when  thrown  in  the  other  direction  connects 
the  dynamo  in  series  for  the  opei'ation  of  three-wire 
service.  Two  other  Ihrer  polc  doiihle-tbrow  swit<-hes 
on  this  piuid  supply  In  llir  li-hliiiu  (lislnliiilioii  him 
bars  from  eiliier  sri'ies  or  p;ir;iHei  eouiieelion  and 
also  allow  connection  with  the  city  lighting  service. 

Panels  4  and  T)  control  each  a  600  ampere  service, 
and  deliver  the  current  to  tlie  niininu  ( h'pii rt iiient  of 
the  school,  where  it  is  used  in  cIitI  n  -.i I  rni'n.iees  ;inil 
other  experimentid  work.  Ivieh  p;iuel  is  i)rovide(l 
with  an  ammeter,  a  circuit  breaker  which  automati- 
cally breaks  the  circuit  if  at  any  time  carrying  more 
current  than  the  capacity  for  which  it  is  set,  also 
double  throw  switches  allowing  either  panel  to  take 
the  current  from  either  djmamo  or  from  both.  One 
switch  on  this  panel  controls  current  to  pilot  lamps 
illuminating  each  panel  of  the  board,  and  another 
connects  motors  through  the  building  to  the  power 
service  supplied  from  either  the  dynamos  or  the  city 
circuit. 

Panel  6  controls  distribution  of  two  services  of 


three  hundred  ampere  each  to  panel  No.  10.  Two 
ammeters  indicate  the  amount  of  current  from  each 
service  and  six  switches  (interlocking)  allow  each 
service  to  be  supplied  from  either  or  both  dynamos 
or  from  city  service.  The  interlocking  device  pro- 
tects either  service  from  being  supplied  by  more  than 
one  service  at  any  time.  Each  service  is  also  protect- 
ed by  an  automatic  overload  circuit  breaker.  A 
three  pole  switch  on  this  panel  forms  the  connection 
between  city  service  and  special  distribution  boards 
in  the  building. 

Panels  7  and  8 — Five  special  three  pole  fusible 
single  throw  switches  supplying  all  the  lighting  ser- 
vice throughout  the  building,  including  the  milling 
and  engineering  buildings.  An  ammeter  on  each 
panel  indicates  the  amount  of  light  being  used. 

Panel  9  controls  through  two  double  pole  fused 
switches,  two  special  service  lines  to  the  engineering 
building,  the  current  used  being  indicated  by  two 
ammeters.  A  three  pole  fusible  switch  controls  a 
three  w  ii-e  service  for  the  Engineering  building. 

Panel  ID  consists  of  eight  fusible  300  amp.  single- 
throw  double-pole  switches  connected  to  various  de- 


partments for  special  testing,  demonstrating  and 
laboratory  work.  These  switches  are  supplied  with 
current  through  a  system  of  interchangeable  tiexible 
lead  plug  switches  from  three  different  sources 
through  two  service  lines  from  the  interlocking 
switelies  (  iianel  No.  6),  thus  making  a  most  flexible 
si  i  \iee  cip.ihle  of  being  obtained  from  many  differ- 
ent souices  through  different  channels. 

A  glass  ease  recording  wattmeter  on  this  panel 
registers  the  amount  of  current  which  has  been  con- 
sumed fi-oin  a  source  of  supply  other  than  the  gen- 
erating plant. 

'i'he  entin;  switchboard  of  ten  panels  is  sui-mounted 
by  a  neat  iron  grillework  in  which  is  set  a  panel  bear- 
ing the  name  of  the  manufacturer,  "The  Electrical 
Construction  Company,  of  London,  Limited." 

Three  other  panels  control  the  operation  of  motors 
in  the  building,  each  panel  having  tliereon  an  am- 
meter, automatic  overload  circuit  breakei-,  and  auto- 
matic speed  controller. 

All  metal  parts  of  instruments  are  finished  in  black 
oxidized  copper,  the  board  itself  being  polished  and 
bevelled  blue  Vermont  raarble  two  inches  in  thick- 
ness. 
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Main  Switchboard  in  New  School  of  Science  Bi  ilding,  Toronto. 
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THE  POWER  STATION  OF  WALTHAM- 
STOW,  ENGLAND. 

i;\  i:mii  1-  lii  \KiM. 
'I'lu'  \V;illli;iinslo\v  Vvhim  District  Coiineil's  elco- 
trii'  supply  stilt iou  is  0'  a  very  interesting  design. 
'Jhe  works  are  situated  eonviniently  near  to  the 
CJreat  Eastern  Kailway.  The  main  building  includes 
a  spaeious  inaehinery  room,  battery  room,  repair 
shop,  stores,  ete.,  the  various  otttees  being  on  the  first 
floor,  and  eoal  shed  adjoining  the  nuiin  building.  Five 
feetlei-s  run  from  the  station  to  the  feeding  points, 
from  whieh  eurrent  is  distributed  at  460  volts  across 
the  outers,  and  230  at  the  consumers'  terminals.  The 
cables  are  laiil  on  the  solid  system  in  earthenware 
ti-oughs. 

The  public  lighting  consists  of  sixty-three  arc 
lamps  oi  1,4C0  e.p.  each,  run  in  series  nine  across 
the  outeis  of  the  thi-ee-wire  network.  Following  the 
usual  practice,  two  incandescent  lamps  are  placed  on 


lion  switchboard,  consisting  of  three  panels  of  white 
marble  with  the  necessary  fuses,  switches,  etc. 

The  generating  sets  consist  of  three  Westinghouse 
gas  engines  direct  coupled  to  Helios  multipolar  gen- 
erators. The  dynamos,  contrary  to  the  general  prac- 
tice with  gas-driven  plants,  are  coupled  direct  to  the 
engines.  They  are  shunt  wound,  and  are  rated  to  give 
150  amperes  at  voltages  varying  between  460  and  560, 
and  at  a  speed  of  240  r.p.m.,  the  reg-ulation  being 
entirely  effected  by  altering  the  shunt  resistances. 
The  magnet  frame  is  circular  in  shape,  and  is  divided 
so  that  the  top  half  can  be  removed  if  necessary  for 
the  inspection  of  the  armature.  The  magnet  poles  are 
of  soft  steel  bolted  to  the  magnet  frame,  being  set  in 
position  by  a  feather  on  the  pole  piece  which  slides 
into  a  groove  in  the  magnet  frame.  The  pole  shoes 
are  accurately  bored  out  when  in  position.  The  field 
coils  are  machine  wound  on  frames,  which  are  held 
rigidly  on  the  poles  by  the  pole-shoes.  The  arma- 
ture is  of  the  slotted  drum  type.   The  core  is  built  up 


Westinghouse  Gas  Engines  and  Helios  Generators,  Walthamstow  Station. 


each  column.  In  many  of  the  less  important  thor- 
oughfares incandescent  lamps  have  replaced  gas,  the 
old  gas  standards  being  converted  for  this  purpose. 

It  appears  that  the  equivalent  of  over  5,000  8-c.p. 
lamps  has  been  connected,  and  applications  have  been 
received  for  7,000  more.  For  energy  for  power  pur- 
poses there  is  also  some  demand. 

The  power  station  comprises  two  Cudor  batteries 
of  142  cells  each,  the  capacity  of  the  battery  being  720 
ampere-hours.  A  10-ton  derrick  and  Ritchie  over- 
head travelling  crane  spans  the  engine  room. 

The  main  switchboard  is  of  white  marble,  and  has 
.seven  panels,  together  measuring  24  feet  6  inches 
long  by  7  feet  high.  It  is  of  the  usual  three-wire  pat- 
torn,  and  is  arranged  for  the  connections  of  four 
djTaamos,  six  feeders,  two  batteries,  one  balancer  and 
two  boosters.  In  addition  to  Weston  ammeters  and 
Kelvin  voltmeters  there  is  a  Chamberlain  and  Hook- 
ham  amperemeter  for  each  dynamo,  one  for  each 
booster,  and  a  reversible  one  for  each  battery.  There 
are  also  two  hot-wire  voltmeters  to  register  the  volt-, 
age  at  the  feeding  points  and  one  for  the  station. 
There  is  also  a  station  lighting  and  power  distribu- 


of  thin  punched  discs  of  Swedish  charcoal  iron  mount- 
ed on  a  cast-iron  spider,  which  is  keyed  to  the  shaft. 
Each  disc  is  slotted  to  receive  the  windings  and  then 
shellaced  and  separated  from  the  next  by  paper.  The 
commutator  is  of  hard  drawn  copper  segments  mount- 
ed on  a  cast-iron  core  and  insulated  from  this  aud 
each  other  by  mica.  The  pcsiticn  of  the  carbon 
brushes  is  adjustable  by  means  of  a  hand  wheel  and 
worm  gear.    Ring  type  lubricators  are  used. 

The  gas  engines  are  of  the  three-cylinder  vertical 
type  and  each  has  a  capacity  of  110  horse  power.  The 
engines  have  three  single  acting  cylinders  working 
on  the  four-cycle  principle.  Each  engine  contains  a 
mixing  chamber,  in  which  the  gas  and  air  are  mixed 
in  the  required  proportions.  The  supplies  of  air  and 
gas  are  regulated  by  valves  with  hand  adjustments, 
and  the  supply  of  the  mixture  to  the  engine  is  gov- 
erned by  a  valve  between  the  mixing  chamber  and  the 
admission  valves.  This  latter  valve  is  controlled  by 
a  sensitive  governor  of  the  fly-ball  type,  and  the 
governing  arrangement  ensures  a  maximum  constant 
number  of  impulses  to  the  engine,  whatever  may  be 
the  load.      With  this  principle  of  governing  it  is 
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obvious  that  there  must  be  a  great  economy  of  fuel, 
as  the  amount  of  gas  used  is  practically  directly  pro- 
portional to  the  engine  load;  an  almost  noiseless  ex- 
haust is  also  obtained.  The  engines  are  water  jack- 
eted, the  water  being  used  again  and  again,  after  hav- 
ing been  sent  from  the  cylinders  to  a  cooling  tower. 
The  circulation  is  maintained  by  centrifugal  pumps 
direct  coupled  to  Helios  motors;  the  pumps  being  in 
duplicate  to  ensure  reliability  in  working.  Com- 
pressed air  is  used  to  start  the  engines,  and  the  igni- 
tion tubes  are  fired  electrically,  either  by  small  spark- 
ing dynamos  or  primary  batteries.  All  pipe  work  in 
the  station  is  underground. 

The  gas  used  to  drive  the  engines  is  produced  by 
the  usual  Dowson  niclbiid.  The  -;is  is  uvticriiliMl  ;is 
quickly  as  it  can  l)e  (  (niMiiiicil,  1  ul  lo  (  ii-,iiic  ;i  sir.-idy 
pressure  and  to  cover  any  l;i;c,  11  in  the  i.ilc  ol' 
production,  it  passes  into  a  s  lidldci'  licli.ic  uding 
to  the  engines.  Two  gas  geiu'i  al  ir.s  i.rc  loved 
each  capable  of  meeting  a  niaximuiii  call  ni  il.l'. 
Each  is  supplied  with  tooling  pipes,  a  li_\(lr,iulic  box, 
two  coke  scrubbers,  a  washer,  and  a  sawdiisl  scnihljei-. 
The  production  of  gas  is  governed  aiili.inai irally  to 
suit  the  varying  rate  of  consumption.  Tlie  < ost  of  the 
gas  works  out  to  about  2%d.  per  IjSdU  cubic  feet,  but 
as  ordinary  coal  gas  bulk  for  bulk  gnes  lour  times  as 
far  as  the  producer  variety  the  equivalent  of  1,U0U 
cubic  feet  of  town  gas  costs  about  lOd.  As  the  price 
of  town  gas  Lt  Walthamstow  is  3s.  lOd.  per  1,000 
cubic  feet,  there  lis  little  question  which  is  cheaper. 
The  fuel  consumption  in  the  ingiues  is  aliout  one 
pound  per  horse  power  per  hour;  wlieieas  with  tli«' 
best  non-condensing  steam  ciigiiies  1I  is  Irom  2V2  to  3 
pounds  of  fuel  per  horse-[io\\ ei-  Ik  hi-. 

The  balancer  set  consisls  of  I  w  o  I'onr-pole  ma- 
chines coupled  together  willi  a  llexiMe  eou|iling. 
machine  has  an  output  of  I'O  k.w.  a1  "_i:itt  to  -J.")!*  volls, 
and  is  capable  of  dealing  with  an  out-id'-halanee  cur- 
rent of  100  amperes.  'I  lic  liclds  of  the  in;ichines  are 
cross  connected  to  the  oppi  site  sides  of  the  1  hree^wi  re 
system.  The  two  machines  are  sl.irled  sinndl aiieously 
by  a  double  motor  staiter.  A  shunt  regulator  is  in- 
serted in  each  field.  '1  he  1  (k  slers  aie  of  the  sani" 
type  as  the  lialaniers,  .-  nd  aie  <  onp  ed  'n  the  sani'' 
manner.  Each  is  ( .-qialile  of  I  00s  ing  a  curient  (  f  2(H) 
amperes,  or  SCO  ami)eres  ii'  wi-a  -.[vy,  i'vom  10  to  1:50 
volts.  Shunt  regulaling  lesislan  es  ;'re  inserted  in 
the  fields  of  the  booster  generators.  The  boostei' 
motors  are  driven  from  the  bus  bars  at  KiO-OOO  volts. 
There  is  also  a  "milking  booster,"  consisting  of  two 
2-pole  machines  rated  to  give  200  amperes  at  any 
pressure  from  two  to  eight  volts. 


TORONTO  BRANCH  A.  I.  E.  E. 

Fkid.w,  April  14111. 
The  eighteenth  reg'ular  meeting-  of  Ihc  Toronto 
Branch  of  the  A. I.P^.E.  was  held  on  Friday  evening, 
April  14th,  at  the  Kng:ineers'  Club  Rooms,  96  King- 
street  west.  Mr.  F.  O.  Hlackwell,  consulting  engineer 
of  the  Electrical  Development  Company,  delivered  an 
illustrated  address  upon  "Niagara  Power  Development 
and  Transmission",  some  notes  of  which  appear  else- 
where in  this  issue  .Prior  to  the  meeting  an  informal 
dinner  of  the  local  members  of  the  Institute  was  held 


at  the  King  Edward  Hotel,  at  which  Mr.  Blackwell 
was  a  guest. 

Friday,  April  28th. 

The  meeting  on  the  above  date  was  held  in  the 
School  of  Practicl  Science,  when  Mr.  F.  J.  Parkin  gave 
an  illustrated  address  upon  the  "Lighting  and  Power 
Equipment  of  the  Canada  Foundry  Company's  Shops, 
Toronto.  "  Mr.  Parkin  dealt  prinicipally  with  the  appli- 
cation of  electric  motors  to  the  driving  of  machine 
tools,  and  by  means  of  stereopticon  views  showed  a 
number  of  interesting  installations. 

The  generator  equipment  of  the  Canada  Foundry 
Company's"  shops  includes  one  200  k.w.  generator 
direct  connected  to  high  speed  engines,  two  75  k.w. 
direct  connected  to  triple  expansion  engines,  and 
four  75  k.w.  belted  to  two  slow-speed  engines  and  one 
iiigh  speed  engine,  to  total  generator  capacity  being 
650  k.  w.  There  are  installed  throughout  the  shops  150 
motors  ranging  from  2  h.  p.  to  50^  h.  p.,  the  total 
motor  capacity  being  2,066  h.  p. 

The  installation  of  wires  and  motors  was  executed 
strictly  in  accordance  with  the  rules  of  the  Factory 
Mutual  Fire  Insurance  Company,  and  is  considered  of 
very  high  order.  Mr.  Parkin  said  thatall  taps  from  main 
to  arc  lamps  or  motors  where  such  taps  are  of  smaller 
sectional  area  than  the  mains  and  where  they  are  in  a 
position  diflicultof  access,  are  fused  with  Edison  plugs 
or  Noark  fuses  50  per  cent,  greater  than  the  carrying 
capacity  of  the  wire  as  given  in  the  Underwriters'  rules, 
the  idea  being  to  have  such  fuses  large  enough  to  take 
care  of  a  short  circuit  only,  other  fuses  or  circuit- 
breakers  being  provided  in  any  easily  accessible  pos- 
ition to  protect  arc  lamps  or  motors  from  ordinary 
overload.  All  arc  lamps  are  provided  with  porcelain 
ceiling  boards  and  in  the  structural  shop  there  is  em- 
ployed a  special  arc  lamp  suspension  cutting  the  lamp 
out  of  circuit  while  lowering  for  recarboning,  with  no 
moving  or  swing  wires,  the  lamps  being  held  in 
position  by  counter  weight.  Overhead  room  being 
required  for  air  hoists  and  moving  cranes,  it  was 
necessary  io  keep  loose  wires  out  of  the  way. 

In  the  machine  shop  and  boiler  shop  a  three-wire 
power  circuit  for  variable  speed  motors  has  been  in- 
stallei.1,  while  for  other  buildings  using  constant  speed 
motors  only  one  voltage  has  been  provided,  230  volts. 
The  installation  includes  17  cranes,  six  being  jib  cranes 
and  eleven  travelling  cranes,  ranging-  from  five  to  sixty 
tons.  On  the  main  hoist  and  auxiliary  hoist  a  special 
ceiil  is  brought  into  service  for  opening  the  circuit 
bre.dvcr.s  in  c;ige  of  crane  when  the  hoisting  hook 
reaches  a  daiigeroirs  position.  The  same  arrangement 
is  us^'d  on  iIk'  liNLliaulic  press  in  the  machine  shop  for 
cutting  llie  motor  out  of  circuit  when  reaching  the 
linislied  positiiin  of  the  work,  such  as  pressing  locomo- 
ti\  e  w  heels  on  axels.  Mr.  Parkin  explained  that  the 
pressure  recpnred  for  this  work  is  ten  to  twelve  tons 
per  inch. 

In  each  building  there  have  been  installed  marble 
switchboard  panels  and  slate  panels  for  each  motor, 
the  riieostat  and  circuit  breaker  being  mounted  there- 
on. The  wiring  from  panels  to  motors  is  in  conduit. 
The  main  power  and  lighting  feeders  from  the  power 
house  to  the  various  buildings  are  all  run  overhead  and 
anchored  at  each  huildiiig  on  iron  structures  insulated 
from  same  with  e>liio  in  ass  insulators  held  in  position 
by  draw  bolt.  fhe  main  leads  from  generator  to 
switchboard  are  through  a  cable  runway  and  supported 
on  siielving. 

Mr.  Parkin's  address  covered  many  interesting  prac- 
tical points  and  at  the  conclusion  he  was  tendered  a 
hearty  vote  of  thanks. 

The  Toronto  Branch  of  the  Institute  are  ^jfnaking  ar- 
rangements to  visit  in  a  body  the  power  development 
works  at  Niagara  Falls  in  the  near  future. 
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ELECTRICAL  DEVELOPMENT  AT  NIAGARA 
FALLS.* 

Mr.  Hlackwcll,  altor  yiving  a  general  outline  of 
natural  conditions  as  to  difterence  of  levels,  etc.,  in 
connection  with  Niagara  Falls,  said  that  the  actual 
erticient  height  was  130  ft.,  with  a  possible  power 
development  of  approximately  3,000,000  horse  power, 
or  about  j,(.x>o,c»oo  actual  horse-power  available  for 
distribution  ;  that  the  conditions  of  Niagara  made  it 
the  largest  power  site  in  the  world,  there  being  prac- 
ticallv  no  variation  summer  or  winter,  due  to  the 
enormous  pondage  back  of  the  falls,  the  drainage  area 
being  1 50,000  square  miles,  about  60,000  square  miles 
being  lake. 

The  present  completed  developments  take  about 
150,000  to  175,000  horse-power;  those  under  con- 
struction would  amount  to  about  300,000  h.p. ,  so  that 
there  would  be  about  450,000  h.p.  under  development, 
or  about  22%  of  the  flow  of  the  river. 

The  first  development,  the  Niagara  Falls  Hydraulic 
Power  Co.,  obtains  its  power  by  means  of  a  canal 
around  the  falls,  which  drops  below  the  American  side, 
and  at  present  has  an  output  of  about  40,000  h.p. 
The  franchise  given  to  that  company  limits  the  width 
of  the  canal,  but  does  not  contain  any  restrictions  as  to 
the  depth^  so  that  the  possibilities  are  practically  un- 
limited. 

The  next  development  is  the  Niagara  Falls  Power 
Co.,  which  obtain  their  supply  from  a  canal  about  6,000 
to  8,000  ft.  long.  The  first  development  is  about 
100,000  h.p.,  the  second  120,000  h.p. 

The  next  development  is  on  the  Canadian  side, 
which  is  by  far  the  most  favorable  for  developing  this 
power.  The  first  of  the  Canadian  plants,  the  Ontario 
Power  Co.,  takes  water  through  a  conduit  and  dis- 
charges it  below  the  falls.  The  present  construction 
is  laid  out  for  180,000  h.p.  at  the  intake,  and  proposes 
to  use  three  pipes,  each  being  18  ft.  in  diameter  and 
7,000  ft.  long,  each  having  a  capacity  of  about  3,000 
cubic  feet  per  second,  delivering  to  three  sets  of 
wheels,  each  of  which  will  have  a  capacity  of  10,000 
h.p. 

The  next  development  is  the  Canadian  Niagara 
Falls  Power  Co.  As  at  present  laid  out  it  has  a  cap- 
acity of  110,000  h.p.  in  eleven  units  of  10,000  h.p. 
each. 

The  next  is  that  of  the  Electrical  Development  Co., 
and  is  somewhat  similar  to  the  Canadian  Niagara 
Falls  Power  Co.,  having  a  tunnel  1900  ft. 

The  most  difficult  condition  to  overcome  is  that  of 
ice  in  the  river,  there  being  considerable  of  this  in  the 
spring,  as  well  as  anchor  ice.  The  tail  race  of  the 
Development  Co.  is,  below  the  power  house,  divided 
into  two  wheel  ways,  one  on  each  side  of  the  wheel 
pits.  The  discharge  is  made  on  both  sides,  so  that 
one-half  the  plant  could  be  shut  down  and  the  other 
half  left  running.  The  tunnel  is  the  largest  excavation 
of  the  kind  ever  made,  having  a  width  of  23  ft.  and  a 
height  of  26  ft.,  equal  to  four  ordinary  railroad  tunnels. 
The  original  tunnel  on  the  American  side  was  18  ft. 
wide  and  21  ft.  high.  The  tunnel  of  the  Canadian 
Niagara  Falls  Power  Co.  is  19  ft.  wide  and  23  ft.  high. 
The  loss  of  head  in  the  tunnel  of  the  Electrical  Develop- 
ment Co.  is  about  12  ft.,  whereas  on  the  American 
 C»  ■  

♦Notes  from  an  address  by  Mr.  F.  O.  Blackwell,  of  New  York,  at  a  meeting  of 
the  Canadian  Branch  of  the  American  Institute  of  Electrical  Engineers,  held  at 
76  King  St.  W.,  Toronto,  Friday,  April  14,  1905. 


side  it  is  30  ft. ,  and  in  the  tunnel  of  the  Canadian  Niagara 
Falls  Power  Co. ,  it  is  estimated  to  be  about  26  ft.  The 
pipe  of  the  Ontario  Power  Co.  has  a  loss  of  head  of 
about  25  ft.  ;  so  that  the  Electrical  Development  Co. 
is  decidedly  the  most  efficient. 

The  tunnel  is  built  on  a  grade  of  5^  ft.  to  the  1,000, 
and  the  velocity  is  about  26  ft.  per  second,  which  is  ex- 
tremely high.  In  order  to  prevent  erosion,  it  is  first 
lined  with  concrete,  with  a  hard,  smooth,  brick  surface 
outside  of  that. 

The  original  plants  on  the  American  side  support 
their  wheels  on  the  sides  of  the  wheel-pit,  and  the  dis- 
charge leads  into  a  single  tunnel  underneath,  which 
has  been  the  cause  of  some  trouble. 

The  original  wheel-pit  on  the  American  side  was 
about  420  ft.  long,  that  of  the  second  American  plant 
about  460  ft.  The  Canadian  Niagara  Falls  wheel-pit, 
which  has  approximately  the  same  power,  is  about  570 
ft.  long,  the  Electrical  Development  plant  460  ft.  long, 
a  great  economy  of  space  being  obtained  by  the  latter 
company,  which  has  only  one  house-way  for  each  pair 
of  weeels  and  an  inside  house-way  for  each  wheel. 

The  size  of  the  power  house  and  the  cost  of  the 
plant  is  the  same  as  it  was  on  the  American  side  for 
half  the  horse-power. 

The  weight  of  the  entire  revolving  machine  for  the 
Electrical  Development  Co.'s  plant  is  280,000  lbs.,  this 
including  machine  shaft  and  parts  of  water  wheel. 
The  height  of  the  wheel  is  34  ft.  and  diameter  8  tt.  ; 
the  runways  being  about  3  ft.  in  diameter.  The  gen- 
erators, being  the  largest  ever  built,  have  a  capacity  of 
8,000  k.w.  each.  The  main  object  sought  for  in  the 
construction  of  the  plant  is  to  arrange  so  that  no  one 
accident  can  shut  down  the  entire  equipment.  If  any 
generator  should  go  wrong,  the  automatic  switches 
will  cut  it  out,  allowing  the  service  to  continue  without 
interruption'. 

On  the  transmission  line  there  are  four  circuits  con- 
trolled from  high  tension  oil  switches,  so  that  if  any 
one  of  the  lines  should  becnme  short-circuited,  it  will 
hold  in  the  other  circuit  breakers  and  cut  itself  out,  so 
that  the  system  can  go  on  without  short  circuit  or  inter- 
ruption of  the  service. 

The  transformers  are  in  banks  of  three — each  of 
2700  k.  w.  capacity,  so  that  each  bank  is  the  same 
capacity  as  the  generator. 

The  auxiliaries  are  connected  to  the  bus  bar,  and  the 
exciters  can  be  run  from  either  water  wheels  or  motor 
generators,  there  being  three  units  at  commencement 
and  eventually  four  of  these,  so  that  any  of  the  exciters 
can  be  shut  down  without  interrupting  the  service, 
each  pair  being  large  enough  to  run  the  entire  plant  of 
1 1  units. 

Every  wire  in  the  system  is  separated  from  each 
other  wire  by  fireproof  compartment  ;  the  switches  are 
all  separated  by  closed  compartments  and  the  bus  bars 
are  closed  in  the  same  way. 

All  the  instruments  are  on  transformers,  each  trans- 
former in  its  own  pocket.  The  cables  connecting  the 
power  house  with  transformer  house  are  run  in  sep- 
arate conduits,  of  which  there  are  three,  and  any  two  of 
these  will  run  the  entire  system. 

The  current  which  would  result  in  short  circuiting 
any  one  of  these  enormous  plants  would  be  something 
like  ten  times  the  full  load  current  of  the  generator,  which 
in  this  plant  would  be  an  equivalent  of  about  1,000,- 
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000  h.p.  This  extremely  heavy  overload  of  current  is 
due  to  the  fact  that  it  takes  a  considerable  period  to 
back  down  the  current  of  the  armature  of  generator. 
Every  generator  has  some  of  these  characteristics,  and 
it  is  absolutely  essential  for  the  switches  to  take  care  of 
enormous  overloads.  The  advance  that  has  been  made 
in  handling  electric  power  is  very  great  in  this  respect. 

In  connection  with  one  of  the  installations  in  New 
York,  a  short  circuit  occurred  in  one  of  the  sub-ways, 
which  tore  the  whole  street  up  and  threw  the  iron 
casting  of  the  man-hole  10  or  12  ft.  in  the  air  and 
broke  it  to  pieces,  notwithstanding  which  the  oil 
switch  opened  and  the  circuit  was  not  hurt. 

The  loss  in  line  of  the  Electrical  Development  plant 
is  about  5%,  and  the  entire  power  can  be  transmitted 
with  half  the  transmission  line. 


CANADIAN  ELECTRICAL  ASSOCIATION- 

The  arrangements  for  the  Annual  Convention  in 
Montreal,  June  21st,  22nd  and  23rd  next,  are 
rapidly  approaching  completion.  Following  are  some 
of  the  papers  already  arranged  for  : 

"Transformers,"  by  Mr.  R.  T.  MacKeen,  Cana- 
dian General  Electric  Co.,  Toronto. 

"  Operation  of  Transformers  at  Varying  Frequen- 
cies and  Voltages,"  by  M.  A.  Sammett,  Montreal  Light, 
Heat  and  Power  Co. 

"Induction  Motors,"  by  Mr.  Burson,  Allis-Chal- 
mers-BuUock  Co.,  Montreal. 

"Economy  of  Isolated  Plants,"  by  Mr.  K.  L.  Aitken, 
Consulting  Electrical  Engineer,  Toronto. 

"Carrying  Capacity  of  Enclosed  Conductors,"  by 
Prof.  R.  B.  Owens,  McGill  University. 

Some  additional  papers  are  also  promised. 

The  Question  Box  under  the  able  direction  of  Mr. 
A.  A.  Dion,  of  Ottawa,  will  of  itself  be  a  feature  of 
great  value. 

Among  the  other  features  arranged  for  are  a 
luncheon  at  the  Allis-Chalmers-Bullock  Company's 
Works,  a  Smoking  Concert  and  visits  to  the  various 
sub-stations  of  the  Montreal  Light,  Heat  &  Power  Co. 

A  trip  to  Shawinigan  is  also  under  consideration. 

The  Laboratories  of  McGill  University  will  be  open 
to  inspection  by  the  delegates  during  the  convention. 

The  Committee  under  whose  direction  the  local 
arrangements  are  being  made  is  composed  of  the  fol- 
lowing gentlemen  :  Messrs.  H.  D.  Bayne,  Canadian 
Westinghouse  Co.,  (chairman)  ;  R.  E.  T.  Pringle  ; 
Prof.  R.  B.  Owens  ;  H.  J.  Fuller  (The  Fairbanks  Co. ) ; 
C.  F.  Sise,  jr. ,  Asst.  Superintendent  Bell  Telephone  Co. ; 
Edgar  McDougall  (Caledonian  Iron  Works)  ;  Ed.  F. 
Sise,  manager  Wire  and  Cable  Co.;  R.  S.  Kclsch, 
Consulting  Engineer  ;  Wallace  C.  Johnson  (Shawin- 
gan  Water  &  Power  Co.)  ;  W.  F.  Dean  (Canadian 
General  Electric  Co.)  ;  Alfred  Collyer  (Allis-Chalmers- 
Bullock;  E.  F.  Sise  (manager  Wire  and  Cable  Co). 

The  complete  programme  will  be  printed  in  our 
Convention  Number  to  be  published  early  in  June. 

This  meeting  in  Montreal  promises  to  be  a  record 
breaker,  and  it  will  be  to  the  interest  of  every  pro- 
gressive electrical  man  in  Canada  to  be  there. 


The  Windsor,  Essex  and  Lakeshore  Electric  Railway  Com- 
pany, of  which  Mr.  Philip  Heseltine,  of  Detroit,  is  manager,  ex-  ^ 
pect  to  let  the  contract  for  their  road  at  an  early  date.  ThcV 
road  will  be  operated  on  Ihe  high  tension  single  phase  alternat- 
ing current  system  and  is  expected  to  cost  upwards  of  $i,ooo,- 
000. 


BRITISH  COLUMBIA  ELECTRICAL  MATTERS. 

Mr.  J.  Buntzen,  for  several  years  manager  of  the  British 
Columbia  Electric  Railway  Company,  returned  from  England 
early  in  April,  and  made  the  announeeincnt  that  the  directors 
of  that  company  had  unanimously  authorized  the  expenditure 
of  $120,000  for  the  electrification  of  the  Lulu  Island  Railway 
between  Vancouver  and  Steveston,  a  distance  of  17  miles,  also 
that  $60,000  was  appropriated  for  the  j-elaying  of  tram  tracks. 
The  company  have  therefore  made  arfangements  for  actively 
prosecuting  the  work  on  the  Lulu  Island  road.  The  contract 
for  the  wire  has  been  awarded  to  Mr.  Frank  Darling,  repre- 
senting the  Eugene  Phillips  Electrical  Works,  of  Montreal, 
which  contract  calls  for  106  miles  of  wire.  To  guy  the  poles 
and  make  them  absolutely  secure  will  reipiire  at  least  ten  miles 
of  guy  wire,  while  for  the  telephone  service,  which  is  to  be  a 
part  of  the  system,  about  70  miles  of  wire  will  be  required. 
The  single  pole  type  of  construction  will  be  used,  which  will 
demand  1,500  cedar  poles,  3,000  cross  arms,  10,000  pins  and 
10,000  insulators. 

The  Canadian  General  Electric  Company  will  supply  the 
electrical  apparatus  and  equipment,  including  the  car  motors. 
The  B.  C.  Electric  Railway  Company  are  now  building  in  tlieir 
shops  three  cars  for  use  on  the  line,  which  will  cost  $9,000  each. 
They  will  be  of  the  large  inter-urban  type,  mounted  on  trucks 
from  the  works  of  J.  G.  Brill  &  Company,  of  Philadelphia, 
and  equipped  with  air  brakes  by  the  Canada  Foundry  Company, 
of  Toronto,  also  with  the  Sterling  safety  hand  brake  as  an 
auxiliary.  Each  car  will  be  provided  with  a  portable  telephone 
instrument,  so  that  any  break-down  may  be  reported  at  once. 

The  contract  for  tlie  sub-station  at  Eburne  has  been  awarded 
to  Messrs.  Ironsides,  Rannie  &  Campbell.  This  station  will 
be  50  X  60  feet,  of  brick  and  concrete  construction,  and  will 
be  similar  in  design  and  equipment  to  the  station  at  Burnaby, 
on  the  Westminster  tram  line.  It  is  the  intention  of  the  man- 
agement that  the  Lulu  Island  road  shall  be  a  model  system  in 
every  respect.  Mr.  Buntzen  has  just  accepted  the  highest  posi- 
tion in  the  gift  of  the  company,  namely,  that  of  managing 
director.  Hereafter  he  will  reside  in  Lomlcin,  s|iiMnlii)Lr  three 
months  each  year  in  British  Columbia.  Mr.  i;.  II.  Sperling, 
who  has  been  electrical  superintendent  uiulcr  Mr.  I'.nnly.cu,  has 
been  promoted  to  the  position  of  ui'iici:il  iri.iri:i^cr,  while  ^Ir. 
Frederick  Hoffmeister,  formerly  of  iir.Mn  rr.  Imt  w  lm  lins 
recently  been  in  Winnipeg,  succeeds  .Mr.  S|ii'rliii)4  'i^  I'lrctrical 
superintendent. 

One  of  the  most  important  openings  for  the  investment  of 
capital  in  British  Columbia  is  likely  to  present  itself  this  year 
in  the  suplying  of  electrical  power  to  the  smelters,  inills'and 
mines  of  Kootenay  and  Yale  districts.  The  demand  is  ^r.iw- 
ing,  and  the  West  Kootenay  Power  and  Light  ('niripany  are 
making  a  bold  bid  to  control  the  industry  by  putting  in  a 
25,000  horse  power  plant  on  the  Kootenay  River.  The  only 
rivers  in  the  country  which  have  sufficient  water  and  suflicient 
fall  to  enable  the  economical  erection  i>f  a  ]i(iwor  ]ilant  arc,  in 
the  order  of  importance,  the  ( 'ehnnliia.  nrai-  Meyi  is  I'.ills;  the 
Kootenay,  below  Nelson;  the  I'lanl  .r()rrille,  niai-  W.ineta,  and 
the  Kettle  River,  fourteen  niih's  almve  (Irani!  Forks. 

The  Columbia,  lictueen  the  outlet  of  Lower  Arrow  Lake  and 
Waneta,  on  the  intm-national  boundary,  has  too  little  fall  to 
enable  econnmy  of  eimstruction.  Next  comes  the  Kootenay 
River,  oxer  the  water  rights  of  which  a  fight  is  now  going  on. 
Next  the  Teuil  d 'Oreille,  which  is  controlled  by  a  grant  from 
rhc  State  nf  \V;isliington  in  the  hands  of  Sir  Charle.?  Ross,  a 
principal  m|'  the  West  Kootenay  Power  (Jompany.  Finally  the 
Kiiih  whirh  has  only  water  sufficient  to  generate  5,000 

li<ii-i'  1,  .iiid  which  on  two  occasions  this  year  fell  below 
c\eM  ili.ii  ra|..ic-ity.  It  is  probable,  therefore,  that  the  West 
Kdniiii.iy  I'l.wi'r  &  Light  Company  will  be  able  to  produce 
l)ow.  r  s,j  .  hi-aply  as  to  shut  out  competition. 

On  'I'hins.lay  evening,  April  27th,  after  two  years  and  four 
moiUhs  iif  almost  cmstant  .Irilling  and  blasting,  the  Vancouver 
PowiT  Coiiipain  s  ininicl  In  lween  Lakes  Coqiiitlam  and  Beauti- 
ful was  ,  niiiph  lr,!.     This  niarUs  an  important  step  in  tlie  de- 

Velnpni.^nl     nf     Ihr     \n.\yn-r\rr\VU-     puWrr    ^rhr,ur    whirh     is  ulti- 

iiialrl\  iiii.-iMlrJ  I,,  ,h'\rh.p  :ai,iiiMi  ||,,rse  \>i,\\i'v  for  distribution 
in  \aih(ai\.  i.  New  Westminster  and  Steveston.  It  is  also  a 
triumph  of  ni.Mlern  engineering,  as  a  few  condensed  facts  about 
the  tnnni  l  will  show. 

'I'h,.  lota!  ,-,,^1  nf  the  unilertaking  was  $320,000,  and  the  dis- 
fanre  IS  il  niit  two  iiihl  ,-1  li:il|'  miles.  The  size  of  the  tunnel  is 
0  .\  '.I  f.ri.  wiih  loMM.j.d  roiners;  area  of  normal  cross  section, 
7:;  sipiare  lei  i  ;  iniMilMa-  of  men  employed  on  construction,  100 
to  175;  average  rate  of  progress  per  day,  between  15  and  16 
feet;  (!xplosiv(!s  required,  over  200  tons  of  dynamite,  gelegnitc 
and  lila.stiug  gelatine;  fuse  used  in  blasting,  500,000  feet,  or 
nearly  100  miles;  candles  required  to  light  the  work,  17.),00iJ. 

Messrs.  J.  Buntzen,  managing  director,  and  R.  II.  S'pcrling, 
general  manager,  have  expressed  themselves  as  greatly  pleaseil 
with  the  manner  in  which  the  work  has  been  accoinplishcil. 
Work  was  commenced  simultaneously  at  each  end;  the  two  ends 
fitted  exactly,  and  did  not  seem  to  bo  a  quarter  of  an  inch  out. 
Wo  understand  that  13  holes  were  drilled  in  the  last  piece  of 
rock  and  extra  charges  placed  in  the  holes  to  make  a  sure  .-job. 

The  engineers  for  the  work  were  Messrs.  llermon  &  Burwell, 
while  the  contract  was  executed  by  Messrs.  Ironsides,  Rannie 
&  Campbell. 
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INVENTION  %  DEVELOPMENT 

IN  THE  ELECTRIGf\L  FIELD 


New  Alternating-Current  Solenoid  Brake  Applied 
to  Induction  Motors. — The  accompanvini^  illustration 
shows  a  new  set  for  crane  or  intermit  tent  service,  de- 
veloped by  the  General  Klectric  e  onii-iany,  Sclicnectady, 
N.  V.  The  apparatus  comprises  a  llfty-liorse-power 
motor  for  crane  service,  ami  a  now  allornatino-current 
solenoid  brake.  These  sets  arc  now  in  use  on  many 
lart;;e  plants,  among  which  may  be  mentioned  the 
following  :  Great  Northern  Railroad  shops,  St.  Paul, 
Minn.  ;  lulison  Illuminating  Company,  Detroit,  Mich.  ; 


Indi  ction  Motor  Equipped  with  Solenoid  Alternating- 
"CuRRENT  Brake. 

Canadian  Copper  Company,  Copper  Cliff,  Ontario  ; 
Canadian  Pacific  Railroad,  Winnipeg  shops.  For 
some  time  the  utility  of  the  induction  motor  has  been 
handicapped  for  crane  service  for  the  reason  that  no 
electric  brake  had  been  developed  for  alternating 
currents  which  would  operate  successfully  under  all 
working  conditions.  This  new  line  of  brakes  has  been 
built  for  various  potentials  and  frequencies  in  four 
sizes,  to  be  used  with  motors  rated  from  one  to  seventy- 
five  horse-power.  The  magnetizing  power  is  small 
and  remains  practically  the  same  for  all  sizes.  The 
momentary  input  at  the  full  air-gap,  which  is  governed 
b)-  the  t\  pe  of  brake,  varies  approximately  in  propor- 
tion to  the  weight  of  the  movable  core.  The  actual 
power  required  to  operate  the  magnet  is  practically 
negligible.  The  solenoid  works  almost  instantaneous- 
ly, and  the  power  consumed  is  required  only  for  a 
moment.  The  power  required  to  operate  the  brake 
thus  amounts  practically  to  the  magnetization  only, 
which  is  the  power  consumed  by  the  solenoid  when  the 
motor  is  in  operation.  In  tests  made  upon  nine  cranes 
operated  by  this  General  Electric  induction  motor  and 
solenoid  brake  set,  at  the  Great  Northern  Railroad 
shops,  the  switchboard  ammeters  at  no  time  indicated 
any  increase  of  current  when  the  brake  operated, 
neither  was  there  any  noticeable  shock  on  the  gen- 
erators or  engines. 

Westinghouse  Direct  Curtent  Integrating  Wattmet- 
er.—  Integrating  wattmeters  for  alternating  current 
service  have  been  made  by  the  Westinghouse  Electric 
&  Manufacturing  Company  since  such  insruments  were 
first  introduced,  and  the  characteristics  of  the  Westing- 
house type  have  become  very  generally  known.  The 
announcement,  therefore,   that  this  company  has  de- 


veloped a  direct  current  integrating  wattmeter  which 
contains  many  of  the  special  features  found  in  the  alter- 
nating current  type  and  is  constructed  with  the  same 
regard  to  long  continued  accuracy,  strength,  durability 
and  convenience  in  installation,  will  fix  the  position  of 
the  new  meter  in  the  first  rank,  and  give  a  definite  idea 
to  meter  users  as  to  its  value. 

In  general  appearance  the  new  instrument  resembles 
the  Westinghouse  alternating  current  integrating  watt- 
meters. The  case  is  finished  in  black  enamel,  with 
letters  in  low  relief.  The  terminals  enter  at  the  sides, 
passing  through  the  case,  the  line  wires  being  con- 
nected on  the  right  hand  side  of  the  meter  and  the  load 
wires  on  the  left,  the  upper  wire  line  being  the  positive. 
To  make  connections,  it  is  only  necessary  to  bare  the 
ends  of  the  wires,  to  insert  them  in  the  bushings  at  the 
sides  of  the  case  and  to  tighten  the  binding  screws. 
The  bushings  form  a  close  junction  with  the  terminal 
blocks,  and  make  the  case  as  insect  and  moisture  proof 
at  this  point  as  at  all  others. 

By  removing  the  cover,  as  shown  in  the  illustration, 
all  parts  of  the  mechanism  are  exposed.  The  adjust- 
ments, which  are  wholly  mechanical  and  do  not  depend 
upon  variable  resistance  or  similar  arrangements,  can 
then  be  easily  made.  To  compensate  for  friction,  the 
shunt  coil  shown  at  A  in  illustration  is  moved  in  or  out. 


Westinghouse  D.  C.  Integrating  Wattmeter  with 
Face  Removed. 

this  coil  being  held  in  position  by  two  screws  which 
clamp  against  brackets  as  shown. 

The  speed  of  the  disc  is  controlled  by  two  permanent 
magnets,  so  mounted  as  to  secure  perfect  alignment. 
Moving  the  magnets  in  from  the  edge  of  the  disc  in- 
creases the  speed,  and  moving  them  out  tow^ard  the 
edge  decreases  the  speed,  at  any  given  load.  Releasing 
the  adjusting  screws,  one  of  which  is  shown  at  B,  per- 
mits the  magnets  to  be  moved  as  required. 
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The  lower  bearing  of  the  shaft  is  of  the  cup-and-ball 
type,  the  same  as  that  used  in  Westinghouse  inte- 
grating wattmeters  for  alternating  current.  The  shaft 
terminates  in  a  removable  sleeve  with  a  slightly  cupped 
sapphire  jewel,  which  rests  on  a  hardened  steel  ball 
i/i6inch  in  diameter.  This  ball  is  supported  by  a 
second  jewel,  similarly  cupped,  which  is  set  in  the  end 
of  the  adjusting  screw  which  forms  the  lower  half  of 
the  bearing.  The  lower  jewel  is  spring  mounted,  a 
construction  which  effectually  protects  it  against  sud- 
den jar.  The  steel  balls  and  jewels  undergo  a  special 
polishing  process  and  are  rigidly  inspected  before  using. 

The  very  slight  friction  of  a  bearing  of  this  form, 
which  is  much  less  than  that  of  any  heretofore  devised, 
insures  the  meter  remaining  in  calibration  at  light  loads 
longer  than  is  possible  with  a  bearing  of  any  other 
type,  and  this  feature,  combined  with  the  reduced 
weight  of  the  moving  element,  affords  a  longer  period 
ot  active  service  for  this  meter  than  for  others. 

The  commutator  is  an  important  part  of  all  direct 
current  wattmeters,  and  requires  the  use  of  non-oxidiz- 
ing metal  and  a  diameter  small  enough  to  minimize 
friction.  Especial  attention  has  been  given  to  this 
feature  and  it  has  been  fully  developed  in  every  respect, 
the  diameter  being  only  5/64  of  an  inch,  which  insures 
a  reduction  of  friction  to  a  minimum. 

A  perfect  commutator  is  ineffective,  however,  with- 
out suitable  brushes,  so  this  feature  has  been  made  a 
subject  of  special  study.  Perfect  contact  with  the  least 
amount  of  friction  must  be  maintained,  and  the  material 
must  be  such  that  oxidization  will  not  take  place.  The 
brushes  in  this  meter  are  composed  of  a  number  of 
strands  of  wire  of  non-oxidizing  material.  This  subdi- 
vision of  the  brush  gives  an  excellent  contact,  as  each 
strand  is  thereby  made  a  separate  brush  and  the  series 
of  strands  conform  exactly  to  the  surface  of  the  com- 
mutator with  less  total  tension,  insuring  ideal  working 
conditions. 


THE  HIGH  VOLTAGE  INCANDESCENT 
LAMP. 

The  development  of  the  220  volt  incandescent  lamp 
has  not  effected  the  changes  in  central  station  practice 
in  this  country  that  were  generally  expected  when  its 
advent  was  first  announced.  Most  stations  of  small 
size,  says  the  American  Electrician,  continue  Wo  use  110 
volt  to  120  lamps,  employing  three-wire  distribution 
when  distance  makes  two  wire  circuits  impractical,  and 
all  of  the  large  stations  of  which  we  have  knowledge, 
excepting  the  one  in  San  Francisco,  use  the  three  wire 
system  for  all  direct  current  incandescent  lighting. 
The  prime  reason  for  the  continuance  of  the  110-220 
volt,  three  wire  distribution  by  the  big  stations  is 
obvious  ;  their  underground  mains  are  all  laid  that  way 
and  the  cost  of  changing  over  would  be  prohibitive, 
even  if  the  high  voltage  lamp  justified  it  otherwise.  In 
smaller  stations,  however,  the  reason  for  not  chang- 
ing over  is  not  so  immediately  apparent.  The  high 
efficiency  220  volt  16  c.p.  lamp  takes  only  60  watts,  as 
compared  with  50  watts  for  the  same  class  of  iio  volt 
lamp,  and  it  would  seem  that  the  saving  in  copper  and 
balancing  apparatus  would  compensate  for  the  differ- 
ence in  the  economies  of  the  two  lamps.  In  actual 
practice,  however,  we  doubt  that  this  would  be  true  in 
any  considerable  percentage  of  cases. 

A  rough  idea  may  be  obtained  by  considering  the 
chief  differences  between  a  plant  having  a  500  k.w. 


ligliting  load  peak,  using  1 10  volt  lamps  on  a  three 
wire  distribution  system,  and  a  plant  of  the  same  lamp 
load  using  220  volt  two  wire  distribution.  Assuming 
in  both  cases  that  the  peak  covers  two  hours,  that  the 
average  load  during  the  remainder  of  the  24  hours  is 
16  per  cent,  of  the  peak  load,  and  that  85  per  cent,  of 
the  lighting  load  is  in  incandescent  lamps — which  as- 
sumptions are  as  favorable  to  the  high  voltage  lamp  as 
one  could  reasonably  expect — we  get  the  following 
approximate  data.  The  incandescent  part  of  the  peak 
load  will  be  425  kilowatts  or  8,500  lamps  ;  the  average 
during  22  hours  of  each  day  will  be  85  kilowatts,  or 
1700  lamps  ;  the  generating  plant  must  have  a  maxi- 
mum capacity  of  500  kilowatts  and  balancing  apparatus 
of  about  50  kilowatts  capacity  will  be  required.  If  the 
distribution  mains  contain  $17,000  worth  of  copper  de- 
voted to  the  lamps  alone,  about  $4,000  of  this  will  be 
in  the  neutral  conductors.  The  generating  plant, 
steam  and  electrical,  at  $110  per  kilowatt  will  cost 
$55,000,  and  the  balancing  apparatus,  involving  no 
steam  apparatus,  will  cost  about  $1,000  installed.  At 
a  cost  ot  2  cents  per  kilowatt  hour  for  energy  at  the 
switchboard  during  the  peak  and  4  cents  during  the 
remainder  of  the  24  hours,  the  current  operating  cost 
will  be  $85  per  day  of  24  hours.  The  interest  and 
depreciation  on  the  balancing  apparatus  and  neutral 
conductors  will  be  at  least  $400  per  annum — say  $1.10 
per  day  ;  that  on  the  remainder  of  the  station  apparatus 
will  be  about  $6,000  per  annum — say  $16.40  per  day. 
The  items  mentioned  will  foot  up  to  $102.50  per  day. 

On  the  foregoing  basis,  the  two-wire  220  volt  plant 
will  have  a  peak  load  of  585  kilowatts,  and  an  average 
load  for  22  hours  of  97.5  kilowatts,  owing  to  the  differ- 
ence in  lamp  efficiency,  and  the  operating  cost  will  be 
$iog. 20  per  day.  The  interest  and  depreciation  on  the 
generating  plant  will  be  about  $6,500  per  annum,  or 
$1.75  per  day,  making  the  total  charges  under  con- 
sideration $110.95  per  day,  as  compared  with  $102.50 
in  the  other  case.  These,  of  course,  are  not  all  of  the 
factors  to  be  considered  ;  they  are  the  principal  ones, 
however,  and  this  rough  comparison  indicates  that 
conditions  would  have  to  be  extremely  favorable  to  the 
high-voltage  lamp  in  order  to  justify  its  use  to  the 
exclusion  of  the  lower  voltage  lamp.  If  the  cost  of  the 
copper  in  the  neutral  conductors  were  very  much  higher 
per  lamp  of  load,  if  the  cost  of  ,the  balancing  apparatus 
were  greatly  above  that  assumed  above,  relatively,  and 
if  the  operating  cost  were  lower,  then  there  might  be  a 
better  prospect  for  the  220  volt  lamp. 

There  is  no  doubt  that  many  three-wire  plants  find 
the  220  volt  lamp  very  convenient  for  use  in  outlying 
and  scattered  districts  where  the  load  is  not  large  and 
the  cost  of  the  neutral  conductors  would  be  dispropor- 
tionate. This  class  of  load  does  not  constitute  a  suffi- 
ciently large  percentage  of  the  total  station  load  to 
affect  the  cost  of  current  supply  appreciably.  We  are 
more  and  more  lirmly  convinced,  however,  that  the 
solution  of  the  problem  of  low-potential  distribution 
lies,  not  in  the  abolition  of  the  three  wire  system  nor  in 
jumping  from  no  or  1 15  volts  at  the  lamps  to  twice 
that  e.m.f. ,  but  in  raising  the  wire-to-wire  voltage  to 
the  point  where  the  over-all  voltage  of  a  three  wire 
system  will  be  the  limit  allowed  by  the  Underwriters, 
namely,  300  volts  ;  150  volt  lamps  are  more  practical 
than  220  volt  lamps,  and  the  former  voltage  is  much 
more  manageable  in  small  devices,  such  as  lamp 
sockets,  receptacles,  etc. 


TME  CAINADIAIN  ELECTRICAL  INEWS 


May,  1905 


ENGINEERING  >^  MEGHf\NIGS 


THE  PURIFICATION  OF  WASTE  LUBRICATING  OIL. 

HV  r.  11.  DAVIES. 

The  iiuriticutiou  or  lilteriiig  of  lubricating  oil  is  one  of  those 
minor  engineering  ecouoniios  that  are  so  easy  to  make  and  tend 
so  inui'h  in  tlio  long  run  to  the  rodurtiou  of  costs.  Coiisidoiing 
the  price  of  oil  and  the  proportion  that  it  I. cms  to  total  works 
costi!,  one  niiglit  expect  that  few  woiiUl  he  lomiil  to  dispute  its 
utility;  and  yet  the  small  outlay  that  is  entailed  by  the  installa- 
tion of  some  suitable  device  to  deal  with  dirty  oil  is  often 
diH'nied  unwarrantable  or  not  absolutely  necessary,  with  the 
result  that  an  entirely  preventatile  waste  goes  on  that  in  a 


short  time  costs  much  more  than  the  apparatus  that  would 
have  obviated  it. 

Doubtless  much  of  this  apathy  on  the  part  of  some  power 
users  has  been  encouraged  by  the  introduction  of  the  self-oiling 
bearing,  which,  if  large  enough,  to  a  great  extent  acts  as  its 
own  purifier  by  a  settling  process.  But  such  bearings  become 
dirty  in  time,  and  in  any  case  they  only  form  a  small  portion 
of  the  lubricated  surfaces  in  power  installations  using  engines; 
consequently  all  the  oil  that  finds  its  way  from  drip  and  siphon 
lubricators  to  the  erankpits,  etc.,  is  absolutely  lost,  although 
perhaps  quite  fit  for  further  use  but  for  a  little  dirt  that  may 
easily  be  eradicated.  In  all  but  the  largest  installations  the 
subject  is  a  small  one,  hence  it  is  often  overlooked;  but  as  it 
is  obvious  that  in  practically  every  case  purification  of  waste 
oil  must  have  an  appreciable  tearing  upon  economy,  it  follows 
that  suitable  apparatus  for  effecting  it  should  always  be  pro- 
vided and  considered  as  of  equal  importance  in  its  own  sphere 
to  any  other  saving  device. 

The  impurities  found  in  waste  oil  are  often  very  numerous 
and  different  in  their  nature.  They  may  be  roughly  divided 
into  two  heads — chemical  and  mechanical,  and  according  to 
which  class  they  belong,  so  the  means  for  eradicating  them  will 
differ.  Chemical  impurities  must  be  treated  chemically,  while 
those  of  the  second  class  may  in  all  cases  be  removed  by  filtra- 
tion in  one  or  more  of  its  several  forms.  Oil  that  is  exposed 
for  a  long  period  to  the  heat  of  an  enclosed  engine  crank 
chamber  will  often  become  charged  with  fatty  acids  consequent 
upon  decomposition,  and,  needless  to  say,  their  presence  is 
always  highly  undesirable,  and  may  even  become  dangerous. 
Filtration  will  not  remove  them,  but  treatment  with  an  alkaline 
solution  has  been  found  very  etfective.  The  extraction  of 
mechanical  impurities  as  performed  in  filters  may  be  either  1  y 
the  action  of  settling,  with  or  without  agitation;  siphoning,  in 
conjunction  with  subscqmiit  srttling;  percolation,  or  various 
combinations  of  the  tlm  '  .  Tin  former — viz.,  settling  without 
agitation — is  the  simpli^t,  a--  tin'  apparatus  consists  only  of  a 
large  and  deep  tank,  to  the  bottom  of  which  the  ijiipiu  itics  sink 
by  their  own  weight;  but  purification  by  this  nuans,  altlioiij;|i 
effective,  is  a  somewhat  lengthy  process,  and  one  that  may  be 


(loHii  a  pipe,  llie  end  of  which  is  immersed  in  water  kept  warm 
by  the  stt'aiii  heating  device  placed  beneath  in  a  separate 
chamber.  Many  of  the  larger  impurities  immediately  sink  to 
tlie  bottom,  others  are  thrown  out  by  agitation  or  the  rapid  rise 
of  the  oil  through  the  water  (represented  in  all  the  figures  by 
broken  lines),  and  the  whole  of  the  time  the  oil  is  in  this  com- 
partment settling  is  gradually  proceeding.  "When  the  oil 
.(shown  in  unbroken  lines)  reaches  the  top  of  the  centre  pipe, 
it  wells  over,  falling  into  the  funnel-shaped  receptacle  in  the 
lower  compartment.  Its  head — exaggerated  in  the  figure — 
easily  upset  by  careless  handling  of  the  apparatus  in  adding  or 
withdrawing  oil. 

Fig.  1  represents  in  diagram  a  filter  of  this  class,  adapted 
for  greater  speed  and  convenience  of  working  by  the  addition 
of  the  agitation  principle,  combined  with  a  heating  arrange- 
ment. It  will  be  noticed  here  that  after  passing  through  the 
first  strainer  that  removes  all  large  impurities  the  oil  sinks 
forces  it  down  the  pipe,  and  it  emerges  in  drops  at  the  bottom, 
passing  through  cold  water  and  a  perforated  plate  that  serves 
to  lengthen  its  path  to  the  body  of  pure  oil  floating  on  the 
water.  The  remaining  impurities  now  settle  out,  and  the  oU 
at  the  surface  is  clean  and  ready  for  drawing  off  by  aid  of  the 
top  cock,  the  bottom  one  being  used  for  withdrawing  the  water 
and  for  cleansing  purposes. 

Fig.  2  shows  a  thoroughly  good  modern  filter,  in  which  the 
percolating  principle  is  used  in  addition  to  that  of  settling  by 
agitation.  The  dirty  oil  is  poured  into  the  upper  tray,  and, 
passing  through  the  filtering  material,  in  this  ease  cotton  waste 
enclosed  in  a  metal  strainer,  drips  into  the  receptacle  surround- 
ing the  perforated  head  of  the  down  pipe.  As  in  Fig.  1,  it 
emerges  from  the  bottom  and  is  distributed  through  the  water 
(heated  by  a  steam  coil  at  the  base),  shaking  out  the  remain- 
ing impurities,  and  rising  to  the  top,  where  it  is  drawn  off. 
Many  filtering  agents  have  been  tried  in  oil  purifiers,  blotting 
paper,  meat  rags,  felt,  and  other  like  substances;  but  waste 
seems  to  be  most  generally  used,  as  for  a  given  cleaning  power 
it  allows  of  the  greatest  speed  of  operation.  Blotting  paper  is 
a  thoroughly  good  material  from  the  filtering  point  of  view, 
but  it  gets  very  rotten,  and  is,  on  the  whole,  more  expensive 
than   waste,  and  needs  more  careful  packing. 


The  filter  shown  is  Fig  3  is  similar  to  Fig.  2  in  that  perco- 
lation and  settling  with  agitation  are  both  used  and  accelerated 
by  means  of  heat,  but  the  processes  are  reversed,  the  former 
coming  after  the  latter.  Such  a  filter  would  effect  the  desired 
end  of  purification  very  well,  but  its  action  would  be  slower  than 
that  of  Fig.  2,  since  the  latter  provides  a  much  greater  weight 
of  oil  on  the  filtering  substance  than  is  represented  by  the  com- 
paratively small  quantity  contained  in  the  down  pipe  of  Fig.  3. 
Unless  this  pipe  is  always  kept  more  or  less  full,  according  to 
the  quantity  of  i)nre  oil  in  the  upper  chamliOT,  the  filter  obvi- 
ously will  not  work.  In  this  latter  respect  the  filter  shown  in 
A  is  an  inipnn  eiuent .  as  tluMo  is  always  a  greater  store 
of  comiiaratiM'ly  dirty  oil  forcing  its  way  through  the  filtering 
iiad,  situated  as  shown  on  the  left-hand  side  of  the  inner  vessel. 
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The  two  processes  of  agitation  and  percolation  are  repeated  in 
the  same  order  as  in  Fig.^  3,  and  a  disc  is  provided  at  the  foot 
of  the  pipe  to  lengthen  the  path  of  the  oil  through  the  water, 
which  is  not  heated.  The  small  pipe  on  the  left-hand  side 
allows  air  to  escape  from  the  inner  chamber  as  the  oil  rises  in 
it,  and  those  on  the  right  communicate  with  the  clean  oil  and 
draining  cocks  respectively. 

The  remaining  four  figures  show  modern  methods  of  oil  puri- 
fication that  dispense  altogether  with  the  agitation  principle, 
adhering  only  to  filtration  pure  and  simple  and  the  ordinary 
process  of  settling.  Fig.  5  shows  some  novel  and  ingenious 
points.  The  dirty  oil  is  poured  into  the  funnel  and  fills  the 
outer  chamber,  passing  from  thence  through  a  valve  into  the 
bottom  of  the  container  holding  the  filtering  substance.  By 
virtue  of  the  head  it  now  rises  through  this,  following  a  tortu- 
ous course  between  the  plates,  so  placed  as  to  secure  a  long 
path.  It  rises  from  the  top  of  the  filtering  bucket  and  flows 
into  the  inner  vessel,  from  which  it  is  drawn  as  wanted  through 
the  pipe  on  the  right-hand  side.  The  chief  novelty  of  the  ap- 
paratus lies  in  the  automatic  valve,  into  the  case  of  which  the 
filter  bucket  is  screwed  by  aid  of  the  handle  Shown.  In  the 
absence  of  the  bucket  the  valve  is  kept  closed  by  the  spring  at 
the  bottom,  and  hence  the  former  may  be  taken  out  for  clean- 
ing or  repair  without  emptying  the  oil  from  either  the  inner  or 
outer  containers.  When  the  bucket  is  replaced  the  act  of  screw- 
ing it  down  opens  the  valve  w'ithout  allowing  the  two  oils  to 
mix,  and  permits  the  filtering  process  to  go  on  as  before. 

Fig.  6  shows  a  three-stage  filtration  method,  combined  with 
settling  processes  in  the  first  and  second  stages.  The  top 
chamber  containing  the  first  filter  is  removable,  so  that  water 
and  large  refuse  may  be  cleaned  out  frequently.  The  course  of 
the  oil  is  through  the  holes  in  the  upper  part  of  the  first  cylin- 
der, and  from  thence  through  both  filters  to  the  large  settling 
chamber,  where  most  of  the  impurities  deposit  out.  It  then 
rises  through  the  bottom  of  the  third  cylinder  into  the  pure 
oil  vessel,  which  is  fitted  with  a  cock.  As  the  first  two  filters 
are  only  meant  to  deal  with  the  larger  impurities  they  are 
lightly  packed  and  should  be  frequently  cleansed,  but  the  last 
stage  requires  better  and  tighter  packing,  and  in  view  of  the 
settling  action  that  takes  place  before  it  is  reached,  less 
cleaning. 

Fig.  7  shows  another  three-stage  filter,  of  different  construc- 
tion but  based  on  the  same  idea  of  settling  processes  in  the 
first  and  second  stages.  It  is,  however,  primarily  different,  in 
that  siphoning  is  introduced  prior  to  the  first  filtering,  replac- 
ing the  perforated  cylinder  arrangement.  On  emerging  from 
the  bottom  of  this  stage,  the  oil  passes  through  outlet  tubes 
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and  falls  into  the  second  conipartiiK'iit,  where  it  settles,  and 
rises  over  the  top  of  the  second  filter,  j)ursuing  its  course  straight 
through  the  third,  and  arriving  at  tlie  bottom  receiver  in  a 
purified  state.  The  filtration  by  this  method  is  most  complete 
and  the  apparatus  will  deal  with  the  dirtiest  of  oil. 

Fig.  8  represents  a  well-known  and  efficient  filter,  in  which 
the  first  or  settling  stage  is  followed  by  a  double  percolation 
process.  The  floating  siphon,  shown  in  the  upper  compartment, 
is  a  good  feature,  as  by  this  means,  despite  the  level  of  the 
oil,  oidy  that  on  the  very  surface  is  passed  to  the  filtering  pads. 
Tlic  oil  enters  on  the  i)eriphery  of  tliat  in  the  first  cliaiiibei-, 
and,  passing  tlu'ough,  emerges  into  a,  channel  that  conducts  it 


to  the  underneath  side  of  the  second  pad,  from  the  top  of 
which  it  flows  over  to  the  lower  or  pure-oil  chamber. 

Other  methods  of  waste  oil  purification  are  based  on  capillary 
and  centrifugal  actions,  the  former  consisting  of  arrangements 
of  siphoning  wicks  that  naturally  will  not  allow  impurities  to 
pass.  In  this  respect  they  are  very  effective,  but  by  far  too 
slow  for  the  average  works  requirements.  The  centrifugal 
method  is  good  in  that  it  gets  rid  of  the  dirt  quickly  and  thor- 
oughly, but  it  takes  some  power,  and  is  rather  costly  when  used 
on  a  small  sidle.  On  the  whole  there  is  nothing  to  beat  a  good 
filter  built  on  scientific  and  common-sense  lines.  The  material 
through  which  the  oil  percolates  should  be  cheap,  and  so  placed 
as  to  render  renewal  both  easy  and  quick,  and  the  whole  ap- 
paratus should  come  to  pieces  so  that  it  may  be  inspected  and 
cleaned  with  facility.  This  type  of  filter  should  be  so  arranged 
as  to  make  the  later  stages  independent  within  a  reasonable 
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amount  of  the  dirty  oil  fed  into  the  first  strainer — that  is,  tiicy 
should  always  hold  a  good  reserve — and  it  is  important  that 
the  process  of  filtration  should  not  be  forced  by  continual  fill- 
ing up  and  working  at  full  capacity.  In  the  same  way,  the 
settling  type  of  filter  works  best  at  light  load,  and  will  only 
give  poor  results  when  supplied  with  too  large  a  quantity  at 
once. — Contract  Journal. 


DEFECTS  IN  STEAM  BOILERS. 

One  of  the  largest  casualty  companies  reports  the  following- 
list  of  defects,  by  classes,  in  steam  boilers,  found  by  its  inspec- 
tors during  the  year  1904  : 

Total  Danger- 
•  Number,  ous. 

Deposits  of  sediment                                             833  117 

Incrustation  and  scale                                        2,070  215 

Internal  corrosion                                                1.038  61 

External  corrosion                                              1,484  95 

Pitting                                                                1,617  45 

Internal  grooving                                                  230  7 

Leaking  tube  ends                                                1,27s  438 

Furnaces  out  of  shape                                           845  1 77 

Fractures                                                            ',039  205 

Water  gauges  out  of  order  :                         471  150 

Safety  valves  out  of  order                                   •  290  109 

Pressure  gauges  out  of  order                               509  123 

Broken  braces  and  stays                                      611  375 

Bulges,  sags  or  bags                                             938  136 

Unclassified  defects                                            2,793  462 

16,043  2,715 


The  failure  of  steam  valves  of  cast  iron  was  discussed  receiitl\- 
at  some  length  in  "Le  Genie  Civil"  by  Mr.  Sylvain  Pcrisse,  who 
gave  an  account  of  an  accident  which  happened  in  an  electric 
station  in  Paris.  The  valve  in  question  was  12.6  in.  from  the 
top  of  a  6.3-in.  vertical  pipe,  which  was  joined  at  tlie  upper  eiul 
into  a  horizontal  main  steam  pipe  1 1.8  in.  in  diameter.  I^r.iiu 
cocks  were  provided  in  the  main  pipe,  but  there  was  sufficient 
space  alnAf  the  valve  to  hold  1.43  gal.  of  water.  When  the 
accident  liaiUHMied  the  valve  had  been  closed  for  eight  hours  and 
although  the  valve  was  opened  very  gradually,  rupture  ensued. 
In  explanation  of  the  failure,  it  was  argued  that  the  cause  might 
be  traced  to  the  liberation  of  energy  by  the  rapid  expansion 
allowed  on  opening  the  valve.  The  author's  conclusion  was 
that  a  small  by-pass  should  be  fitted  to  all  valves  on  a  vertical 
or  an  inclined  steam  pipe, 
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DIAGRAM  FOR  POWER  PIPES. 

The  aiH'ompanyini;  diairi-iim  was  propared  to  facili- 
tate the  ilotonniuation  of  the  maximum  liorse-powor 
obtainahU'  from  water  under  different  heads  flowinsi' 
thi"OUgh  pipes  of  different  diameters.  It  also  shows 
tJie  quantity  and  velocity  of  the  discharge,  The 
horse-power  is  taken  equal  to  a  constant  multiplied 
by  the  water  dist'liarge.  multiplied  by  the  pressure 
head,  or  horse-powor  =kQp.  The  formula,  V  ~  VTJS, 
is  used  for  the  velocity.  A  constant  diMinctcf  .ind  a 
constant  leuirth  of  pipe  are  assximed  for  any  jiarticu- 
lar  case;  so  S  varies  as  the  head,  and  the  value  of 
the  velocity  may  be  obtained  from  the  equation, 
V  =  dVh.  where  d  is  a  constant  and  h  is  the  head 
overcoming:  friction  and  causins:  discharge.  The 
quantity  discharged  in  any  particular  case  ecjuals  the 
velocity  nniltiplied  by  a  constant,  that  is,  Q  =  aVh, 
a  including  d,  and  the  cross-seetional  area  of  the  pipe. 

Sulxstituting  this  value  in  the  assumed  equation  for 
the  horse-power,  horse-power  =kapVh.  The  pressure 
head  equals  the  static  head  less  the  head  causing  dis- 


iutcrsects  1be  IS-inch  pipe  curve  veiy  close  to  the 
ir)-cubic  lodl  i»cr-socond  line,  so  the  quantity  of  dis- 
charge for  these  conditions  is,  from  the  diagram, 
a  little  moi'C  than  15  cubic  feet  per  second.  The 
curves  for  the  diffei-ent  size  pipes  are  in  the  form, 
X  ~  kVyS.  To  illustrate  the  use  of  the  diagram  for 
ol)1aining  1he  size  of  the  pipe  to  be  used  to  produce 
luaxiimim  liorso-power  with  a  given  head  and 
Icimlhof  pipe,  assume  114  feet  as  the  available  head, 
45  cubic  leet  per  second  as  the  maximum  flow  and 
1,()00  feet  as  the  length  of  pipe.  A  horizontal  line 
through  the  114-foot-head  line  intersects  the  24-inch- 
pipe  line  at  about  44  cubic  feet,  and  the  given  head 
with  a  length  of  1,000  feet  of  pipe  of  that  size  under 
these  conditions  will,  according  to  the  diagram,  pro- 
duce 380  horse-power.  Since  the  velocity  and  hence 
the  maximum  horse-power,  varies  inversely  as  the 
square  root  of  the  length  of  the  pipe  when  the  head 
of  water  and  the  diameter  of  pipe  are  constant,  for 
a  1,600-foot  pipe  the  horse-power  would  be  380  V 
1.6  =  302  horse-power.    From  the  diagram  the  veloc- 
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charge,  or  p  =  H  —  h,  and  a  single  constant,  b,  may 
be  substituted  for  a  and  k.  Then  the  horse-power 
=  b  (HVh — Vh^).  Differentiating  this  equation  with 
regard  to  the  variable  h  and  considering  the  first  dif- 
ferential function  equal  to  zero,  the  condition  for 
maximum  horse-power  is  obtained.  From  this  it  is 
found  h  =  H  3,  that  is,  the  maximum  horse-power 
is  obtained  when  the  discharge  is  regulated  so  that  the 
head  causing  discharge  or  absorbed  in  overcoming 
friction  is  one-third  the  static  head. 

The  computations  on  which  the  diagram  is  based 
were  made  by  assuming  given  diameters  of  pipe  and 
lengths  of  1,000  feet,  with  coefficients  obtained  from 
Kutter's  formula.  Taking  the  above  condition  for 
maximum  horse-power,  h  =  H  3,  and  substituting 
this  value  of  h  in  the  equation  from  which  it  was  de- 
rived, the  horse-power  =KVH3,  where  K  is  a  con- 
stant. TMs  shows  that  the  maximum  horse-power 
varies  as  the  head  raised  to  the  %  power,  when  the 
diameter  and  length  of  pipe  remain  constant. 

The  curves  platted  with  lightly  dotted  lines  show 
the  quantity  of  w-ater  used;  for  example,  given  a  60- 
foot  head  and  an  18-inch  pipe  to  find  the  discharge. 
A  horizontal  line  drawn  through  the  60-foot  head 


ity  of  discharge  wall  be  about  14  feet  per  second  for 
the  same  conditions. 

The  computations  were  made  and  the  curves  of  the 
diagram  were  platted  as  thesis  work  by  Mr.  W.  P. 
Tarns,  under  the  direction  of  Pro.  L.  S.  Randolph, 
professor  of  mechanical  engineering  in  the  Virginia 
Polytechnic  Institute. — Engineering  Becord. 


A.  I.  E.  E.  ANNUAL. 

The  annual  meeting  ot  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  Asheville,  North 
Carolina,  June  19  and  20,  1905. 


NATIONAL  ELECTRIC  LIGHT  CONVENTION 

The  annual  convention  of  the  National  Electric 
Light  Association  will  be  held  at  Denver  and 
Colorado  Springs  during  the  week  commencing  June  5. 
Elaborate  arrangements  are  being  made  and  a  splen- 
did meeting  is  expected. 
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talojjue  recently  received  from    the  Wellsman-Seag-er- 
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PUBLICATIONS. 

A  bulletin  recently  received  from  the  Automatic  Electric 
Company,  Chicago,  gives  a  technical  description  of  the  Strowger 
automatic  telephone  system,  the  author  being  F.  Lubberger. 

A  large  line  of  electrical  specialties,  including  switches,  fuse 
box,  flush  receptacles,  panel  boards,  etc.,  are  illustrated  and 
described  in  the  January  catalogue  of  the  Trumbull  Electrical 
Manufacturing  Company,  of  Plainville,  Conn. 

Messrs.  Longmans,  Green  &  Company,  39  Paternoster  Eow, 
London,  Eng.,  have  issued  the  ninth  edition  of  "Telegraphy," 
by  Sir  W.  H.  Preece,  K.C.B.,  E.R.S.  The  book  has  been  thor- 
oughly revised  and  greatly  enlarged,-  and  includes  descriptions 
of  the  most  modern  devices  used  in  telegraphy. 

F.  M.  F.  Cazin  has  issued  a  second  edition  of  his  book, 
' '  What  Next  in  Electric-Lamp  Making, ' '  which  contains  illus- 
trations and  a  description  of  the  Cazin  lamps,  of  which  he  is 
the  inventor.  The  frontispiece  is  an  illustration  of  a  50  candle 
power  Cazin  lamp  first  used  at  Amsterdam,  N.Y.,  on  June  23, 
1904,  photographed  after  alternate  run  of  600  hours  with  an 
unabated  efiaciency. 

Eickards'  Corliss  steam  engines  are  described  in  a  late  cata- 
logue published  by  the  Corliss  Engine  Works,  4041  North  Fifth 
street,  Philadelphia.  More  than  fifty  years  have  passed  since 
George  H.  Corliss  built  the  first 
is  considered  one  of  the  best  i} 
known  as  "automatic  cut  off." 
liss  steam  engines  manufactured  ti 
among  the  best. 

"The  Westinghouse  Companies  in  the  Railway  and  Indus- 
trial Fields"  is  the  title  of  an  attractive  booklet  descriptive 
of  the  many  Westinghouse  industries,  including  those  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  Westing- 
house Air  Brake  Company,  Cooper  Hewitt  Electric  Company, 
Sawyer-Man  Electric  Company,  Pittsburg  Meter  Company,  Can- 
adian Westinghouse  Company,  and  othe 
different  works  convey  a  splendid  idea  u 
allied  industries. 

The  Chase-Shawmut  Company,  manufacturers  of  electrical 
specialties,  Newburyport,  Mass.,  have  just  issued  Bulletin  No. 
30,  covering  Boston  cable  clips  and  Shawmut  niarlin  hangers. 
The  Boston  clip  is  the  original  metal  caljle  clip  which  has  beeu 
manufactured  by  them  for  a  nuinl.iT  of  years,  and  is  believed 
to  be  the  best  form  of  metal  .-lip  on  the  market  to-day.  The 
Shawnuit  marlin  cable  hanger  is  a  new  .leiiarture  with  them, 
but  we  umU'rstan.l  that  it  has  been  very  favorably  received  by 
the  trade.    It  is  cheaper  than  the  metal  form. 

Section  No.  3  of  the  Canadian  General  Kl.vt  i-i,-  r,,mp.any's 
Supply  Catalogue  is  devoted  to  construction  mai.Tiai,  and  will 
be  found  of  interest  by  all  users  of  surh.  First  appear  illus- 
trations and  descriptions  of  t^la-s  insulators,  followed  by  feeder 
wire  insulators,  strain  insulatois,  ylass  floor  insulators,  toppins 
and  sideblocks,  porcelain  cleats  and  knobs,  iron  brackets,  con- 
duit boxes  and  fittings,  flexible  tubing,  galvanized  iron  guy 
wire,  rope  and  trolley  cord,  construction  tools  and  many  either 
lines  manufactured  by  the  company. 

A  description  of  the  Monarch  Kngine  Stop  and  Speed  Limit 
System  is  found  in  a  new  .alaloonr  iciMntiy  sent  us  by  the 
Consolidated  Engine  Stop  ('oin|.an\,  Iihi  limadway,  New  York. 
This  system  is  a  mechanical  .Icuc,.,  ,,|M  iai(d  hy  elodriciiy, 
that  can  be  applied  to  any  en,L;ino   t  n  -aiil  t.,  inai.^'.  ^i/.e 

or  speed.  It  SUl)plements  tin-  j;n\ri  ih.r  and  .uitomal  ically  slmts 
down  the  engine  at  any  priN let  1  1  mi ned  over-speed  of  the  liy 
wheel.  It  shuts  olf  the  steam  it  a,  cylinder  head  blows  out  ami 
stops  the  engine  by  means  of  tell-tales  on  rope  drives  when  the 
rope  strands. 

The  May  Century,  of  New  York,  contains  a  review  of  the 
arc  light  by  Charles  F.  Brush,  the  first  of  a  series  of  papers 
on  "Great  Inventions"  described  by  their  inventors.  Mr. 
Brush  gives  the  history  of  are  and  incandescent  lighting,  his 
own  early  experience  ami  experiments,  the  beginning  of  public 
lighting  by  electricity  and  the  rapid  growth  of  the  industry. 
There  will  appear  in  early  numbers  of  the  "Century"  articles 
on  "Electric  Traction,"  by  Frank  J.  Sprague;  "The  Trans- 
mission of  Power,"  by  Nikola  Tesla,  and  "The  Air  I'.rake, " 
by  George  Westinghouse. 

The  fourth  edition  of  "American  Telephone  I'ractice  "  liv 


Kempster  B.  Miller,  has  been  issued  by  the  McGraw  Publish- 
ing Company,  New  York,  and  we  predict  for  it  a  very  favor- 


able reception, 
plete  work.  T 
illustrations,  wl 
643  illustration 
the  general  pri 
tion  of  comiiK 
apparatus  into 


(joulit  if  we  have  ever  seen  a  more  corn- 
el o,  I  it  ion  contained  530  pages  and  379 

■  I'onrth  edition  contains  904  pages  and 

■  author  has  presented  in  a  clear  manner 
of  telephony,  the  design  and  eonstruc- 

i|i|iaratus,  the  circuits  connecting  each 
i\c  systems,  and  the  methods  used  in  the 
constrnctioii,  operation  and  maintenance  of  these  systems. 
I'ncc,  ,,r,.|,aal,  .$4. 

Allis-(  halmers-Bullock,  Limited,  ^lontreal,  manufacture  two 
and  tliree  phas(>  imiuction  motors  for  alteinatiug  current  cir- 
cuits of  any  standard  Ireijueucy,  an-1  jmblication  No.  5,  which 
reached  us  last  month,  is  de\ni,  ,i  1  t  an  oN|i.isition  of  the  con- 
struction and  uses  of  the  "S.pmivi  >  a^c"  I\ype  AN  motor. 
This  fyjie  is  especially  adapted  for  turbine  pumps,  a  gooil 
exam|ilo  oi  ilieir  utility  in  this  respect  being  afforded  by  the 
waterworks  [ilant  installed  at  tlie  town  of  Lethbridge,  Alberta, 
by  this  company.  It  consists  of  two  vertical  1-50  h.p.  induc- 
tion motors  of  1,200  r.p.m.,  directly  connected  by  14-foot 
shafts  to  Worthington  vertical  turbine  pumps  for  domestic 
purposes,  and  two  horizontal  50  h.p.  induction  motors  similarly 
connected  to  horizontal  turbine  pumps  for  fire  purposes. 

Bulletin  No.  836,  issued  by  the  Canadian  General  Electric 
Company,  Toronto,  is  descriptive  of  their  single  phase  Thom- 
son Type  "I"  induction  meter  for  liouse  service,  which  is 
claimed  not  only  to  retain  the  desiralile  features  of  previous 
forms,  but  also  to  have  many  improvements  in  the  simplicity 
and  arrangement  of  the  parts,  together  with  a  more  pleasing 
appearance  and  a  material  reduction  in  both  size  and  weight. 
Circuits  of  widely  dillVrent  cliaiacteri^tics  can  be  accurately 
metered  with  this  de\  1.  i  ,  iho-  i.  suli^  having  been  obtained 
by  the  introduction  of  se\cial  nrw  ami  valuable  features,  one 
of  which  is  that  the  torque  or  turning  moment  is  extremely 
high. 


PRICES  FOR  STREET  LIGHTING. 

The  city  of  New  York  has  just  sig-ued  contracts  for  its  street 
lighting-.    The  following-  are  the  rates  to  be  paid  the  different 
companies,  and  are  the  result  of  competitive  bidding-: 
GAS  LIGHTING. 

W'eschester  Lighting-  Company,  open-flame  lamp  $  23.70 

Queens  Borough   Clas  anil  l^leelrle  Conipaiiy,  open-flame 

lamp   -5- 00 

Queens  Borough  tias  and   Kleelric  Conipan}-,  per  thous- 
and feet,  city  use   1.46 

East  River  Gas  Company  (Queens),  open-flame   '9-63 

Brooklyn  Borough  Gas  Company,  open-flame   ig.oo 

Wellsbach  street  lighting  (Brooklvn),   W  ellsbach   29.70 

Wellsbach  street  lighting  (Queens),  W  elKlxich   29.70 

Newton  and  Flushing  Gas  Company,  open-flame   ■24.70 

Brooklyn  Union  Gas  Company,  i>|n-n-tla  nie   15.70 

Brooklyn  Union  Gas  Conipaii\ ,  W  elNhaeli   30.75 

Woodhaven  Gas  Light  (-'iMopany,  \\  elKhaeh   30-7S 

Woodhaven  Gas  Light  l.\nn|ian\  ,  oiH-n-llame   21.75 

Central  Union  Gas  Com|ian\  (I'.mnN),  opcm-flame   21.90 

Richmond  Hill  and  Queens  l,\impan\  ,  open-llame   21.75 

Richmond  Hill  and  Queens  Conipau)  ,  Wellsbach   30.75 

New  York  and  Richmond,  open-Hanie   21.00 

Standard  Gas  Light  Company,  open-flame   12. So 

Northern  Union  Gas  Companj',  open-flame   23.55 

Newton  Gas  Company,  open-flame   24.75 

New  Amsterdam  Gas  Company,  open-flame   12.00 

KLECTRIC  LIGHTING. 
United  Eleeric  Light  &  Power  Compan}',  2,000  candle 

power   $146.00 

New  York  Edison  &  Manhattan,  2,000  candle  power..  .  .  146.00 
New  York  and  Queens  Light  and  Power,  2,000  caiulle 

power  $124.10  to  131.00 

Bronx  Gas  &  Electric,  of  Westchester,  2,000  caiullo 

power   146.00 

Westchester  Ligiiting  Power,  2,000  candle  power   146.00 

Brush  Electric  &  Illuminating  Company,  2,000  candle 

power   146.00 

Edison  Illuminating  Company,  (Brookl)-u,)  1,200  caiuUe 

power   124.00 

Flathush  Gas  Company,  1,200  candle  power   1  16.00 


Mi 


K.  I. 


Aitkeii,  consulting  engineer,  Toronto,  is  la\-ing 
he  power  ei|uipmeiU  for  the  new  Brampton  lactor)-  ol'tlie  C( 
aiid-Chattersoii  Compaii)-,  Toronto. 
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MOONLIGHT  SCHEDULE  FOR  JUNE. 


Date. 

Wght. 
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No.  of 
Hours. 

June  1 
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7  30 
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20 
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22 
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24 
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July  I 

3  30 

7  20 

Total  146  00 


RELIEVING  CONGESTED  TRAFFIC  AT  RUSH  HOURS/ 

By  D.  McDonald. 

All  that  has  been  said  or  written  in  regard  to  other  difficult 
problems  of  a  like  nature,  such  as  congestion  of  tratfic  in 
London,  the  difficulties  of  getting  quickly  through  the  centre 
of  Paris  on  a  gala  day,  the  irritating  slowness  of  a  horse  or 
cable  car  ride  through  Broadway,  up  to  recent  date,  the 
tedious  features  of  all  the  best  plans  or  remedies  that  have 
been  already  tried  to  prevent  overcrowding  in  all  public  iplaces 
or  vehicles;  all  this  verbal  and  written  information  would 
be  a  fitting  preamble  to  convey  to  the  ordinary  reader  a  fain'- 
idea  of  the  difficulty  of  the  problem  that  we  are  endeavoring 
to  solve. 

We  are  requested  to  deal  with  a  question  that  is  difficult 
of  solution,  and  to  enter  immediately  into  the  practical  dis- 
cussion of  this  question  we  must  cite  certain  figures  concern- 
ing the  growth  of  street  railway  business  that  tend  to  show 
how  quickly  the  existing  rush  hour  conditions  have  been 
thrust  upon  us  and  the  practical  catering  that  street  railway 
companies  all  over  this  continent  have  furnished  in  the  last 
ten  years,  to  meet  the  requirements  of  traffic. 

Statistics  prove  that  from  1892  to  1903  the  mileage  of 
street  railways  on  this  continent  has  increased  from  about 
8,000  to  25,000  miles,  which  means  practically,  on  account  of 
transforming  electric,  that  since  1890,  which  was  about  the 
birth  year  of  electric  traction  on  a  large  scale,  25,000  miles 
of  track  were  laid  at  a  cost  of  $2,150,000,000,  and  that  said 
street  railway  companies  are  now  carrying  an  average  of 
.5,000,000,000  passengers  per  annum.  Why  should  it  not  be 
overerotwded? 

These  ten  cipher  figures  to  which  the  world  has  been  unac- 
customed in  the  way  of  increased  traffic  lead  us  to  believe 
that  street  railway  companies  have  not  spared  their  efforts 
to  cater  to  ipublic  comfort,  especially  when  we  stop  to  consider 
that  this  phenomenal  work  has  been  done  by  850  companies 
and  that  perhaps  less  than  100  companies  of  this  number  have 
to  deal  with  the  overcrowding  problem  which  we  are  now  dis- 
cussing. 

If  we  take  the  existing  conditions  in  towns  of  three  or 
four  hundred  thousand  inhabitants,  we  find  that  the  working 
porpulation  may  be  one-half  that  number,  and  again  that  a 
quarter  of  said  number  (100,000  people)  usually  work  in  the 
business  or  down-town  section  of  the  city,  which  section  is 
generally  limited  to  a  square  of  about  one  mile  in  length  and 
*  Paper  read  before  the  Canadian  Street  Railway  Association. 


a  quart(M'  or  a  third  of  a  mile  in  -width.  Seventy-five  thousanJ 
persons  of  this  100,000  would  like  to  get  home  quickly  and 
all  \v:uit  t(,  l),i;ir(l  cars  in  ten  or  fifteen  minutes  at  six  o'clock. 
The  (iiic'sii.ui  naturally  arises  how  many  cars  with  a  capacity 
of  litty  to  xixty  (seated  or  standing)  vail  be  required  to 
carry  this  rush  conveniently.  Seventy-five  thousand  divided 
by  fifty  equals  thirteen  hundred  cars. 

Tho  answer  seems  easy,  and  if  comipanies  could  afford  (in 
our  (lay  of  cheap  fares  and  transfers)  to  furnish  that  num- 
ber of  cars,  to  be  used  for  fifteen  or  twenty  minutes  per  day, 
this  remedy  would  seem  excellent. 

It  must  not  be  forgotten  that  these  thirteen  hundred  cars 
are  only  the  rolling  stock  necessary  to  provide  the  desired 
acconiiiKidation  ■  for  down-town  fassengers,  and  that  at  the 
same  hour  the  rest  of  the  system  must  'be  provided  for,  which 
might  possibly  mean  one  hundred  or  two  hundred  cars  more, 
to  provide  the  same  roomy  service,  but  as  already  stated  the 
settling  of  the  question  would  'be  easy,  though  impracticable 
financially  for  tihe  company,  if  we  did  not  have  to  contend 
with  a  still  greater  difficulty,  which  is  ' '  Time. ' ' 

This  ' '  Time ' '  difficulty  comes  from  the  natural  desire  of 
everybody  to  rush  home  at  the  same  hour,  which  is  easier  to 
imagine  than  to  cure.  Hence  the  thirteen  hundred  cars  above 
referred  to  must  be  rushed  through  the  business  centre  of  the 
city  in  ten  or  fifteen  minutes,  and  this  is  where  the  plan 
becomes  impossible. 

Said  business  centre  of  city  is  generally  provided  with  two 
streets  at  most  where  this  traffic  must  be  taken  on,  that  is 
to  say,  two  lines  going  east  and  two  lines  going  west  or  north 
or  south,  as  the  case  maj  be. 

The  closest  headway  that  may  be  run  by  cars,  at  five  or 
six  miles  an  hour  speed,  is  about  20  seconds;  hence  we  must 
find  a  imeans  of  running  1,300  cars  over  four  tracks  in  15 
minutes  or  900  seconds;  that  is  to  say,  we  must  run  325  cars 
over  each  track  in  900  seconds,  which  means  that  the  interval 
between  cars  must  be  less  than  three  seconds.  This  is  a 
material  impossibility,  and  if  each  car  must  have  a  headway 
of  20  seconds  we  arrive  at  a  total  time  space  of  (325  X  20 
equals  6,500  seconds,  equals  108  minutes)  or  1  hour  and  40 
minutes  to  let  the  procession  go  by. 

It  is  evident  from  the  above  figures  that  the  possibility  of 
relieving  congestion  with  an  unlimited  number  of  cars,  even 
if  it  were  approved  as  a  commercial  venture,  cannot  be  done 
without  sacrificinig  time  and  speed,  which  would  .probably 
aggregate  a  larger  general  loss  than  that  above  mentioned  and 
also  give  rise  to  greater  recriminatiun  than  the  disagreeable 
quicker  ride  that  passengers  must  endure  under  present  con- 
ditions. 

ITtoere  is  a  maximum  in  all  measurements  and  the  limit  of 
cars  that  a  city  street  may  accommodate  is  pretty  nearly  cov- 
ered by  the  service  that  most  companies  are  at  present  giving 
in  the  heart  of  busy  cities. 

The  European  plan  of  numbering  and  limiting  passengers, 
which,  by  the  way,  is  generally  disregarded  in  most  European 
countries  in  Sunday  and  holiday  rushes  (for  they  do  business 
calmly  and  amuse  themselves  rapidly),  would  not  suit  our 
speedier  temperament. 

It  would  not  avail  us  much  to  get  a  roomy  seat  in  a  block- 
ade, and  most  of  our  country  men  would  prefer  to  get  there 
standing. 

The  no-seat  no-fare  plan  would  certainly  cause  an  irresistible 
desire  with  most  people  to  prefer  standing  room. 

The  limiting  of  the  number  of  passengers  would  be  a  good 
move  in  favor  of  the  companies,  as  it  would  reduce  the  actual 
loss  caused  by  missing  fares,  but  it  yet  remains  to  be  seen 
what  public  favor  such  a  limitation  would  meet  with  in  this 
busy  country.  The  first  passenger  to  be  refused  admittance 
in  such  a  case  takes  it  very  bitterly,  and  if  he  happens  to  be 
accompanied  and  tliere  is  only  room  for  one  he  is  forced  to 
give  way  to  aiiotlu-r  passenger  wlio  should  have  waited.  Again, 
if  a  car  is  filled  at  tliis  eorner  a  would-be  passenger  must 
wait,  whilst  another  patron  a  hloik  further  on,  who  arrived 
later,  on  acemint  nf  siuiu'lMidy  setting  ofl'.  will  bo  served  first. 
All  these  little  intriraeies  wliich  appear  trivia]  when  not  in 
force  are  exceedingly  ast;ra\ating  in  practice,  and  to  Canadians 
or  Americans,  wln>  aie  constitutionally  in  a  hurry,  become 
intolerable.  Consequently  we  are  forced  to  the  following  con- 
clusions : 
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1.  That  congestion  at  rush  hours  cannot  be  avoided. 

2.  That  it  may  be  possible  to  relieve  the  crush  by  the 
addition  of  a  reasonable  number  of  cars  to  a  limit  where 
speed  must  not  be  sacrificed. 

3.  That  with  a  view  to  further  increasing  the  maximum 
number  of  cars  that  may  be  run  without  loss  of  time,  most 
cities  should  consider  the  advisability  of  increasing  the  speed 
and  giving  clearer  right  of  way  to  allow  sjjace  for  more  cars 
and  thereby  afford  greater  and  better  accommodation  to  the 
public. 

4.  We  are  inclined  to  think  that  when  the  London  business 
man,  whether  riding  in  a  hansom  or  seated  on  the  wet  or  dry 
top  of  an  omnibus,  will  be  able  to  ride  directly  to  his  office 
in  the  business  centre,  without  having  to  worry  about  the 
blockade  that  he  is  treated  to  daily;  when  the  Parisian  count 
or  citizen  may  be  able  to  drive  from  the  opera  to  the  Louvre 
on  a  busy  afternoon,  a  distance  of  a  quarter  of  a  mile,  with- 
out going  ten  blocks  out  of  his  way ;  'when  the  devout  church 
goer  or  the  impassioned  theatre  patron  can  attend  service  or 
play  without  having  to  share  in  the  final  tlisagreeable  crush 
which  is  an  integral  part  of  all  such  meetings;  when  the 
camel  will  go  easily  through  the  eye  of  the  needle  without 
ruffling  its  silken  sides;  when  a  large  city  and  maddening 
throng  will  cease  to  be  synonymous,  then  may  it  be  that  the 
"no-seat,  no-fare  missionary,"  the  "car  passenger  rights' 
association  crusaders"  and  a  small  percentage  of  street  car 
patrons  who  live  eternally  in  the  winter  of  discontent,  may 


realize  their  very  improbable  dreams,  and  then  we  may  all 
rejoice  that  the  rush  hour  crush  and  congestion  will  have 
totally  disappeared. 


THE  DOBLE  WATER  WHEEL. 

The  Abner  Doble  Company,  of  San  Francisco,  announce  that 
arrang-ements  have  been  made  with  the  John  McDougall  Cale- 
donian Iron  Works  Company,  Limited,  of  Montreal,  Canada, 
whereby  the  latter  become  sole  licensees  for  the  manufacture  of 
the  Doble  system  of  water  wheels  in  the  Dominion  of  Canada. 
The  tangential  water  wheels  and  needle  regulating:  nozzles 
manufactured  by  the  Abner  Doble  Company  are  well  known  for 
their  excellence  of  design  and  workmanship,  and  considerable 
engineering  interest  has  recently  been  shown  in  relation  to  the 
four  8,000  horse  power  wheels  which  that  company  has  built  for 
operation  in  California  power  plants.  The  McDougall  Company 
have  one  of  the  most  extensive  machine  shops  in  Canada,  their 
plant  including  machine  shops,  pattern  shop,  foundry,  forging 
works  and  structural  material  shop.  Their  plant  is  therefore 
well  equipped  for  the  manufacture  of  water  wheels  and  other 
hydraulic  machinery.  They  already  have  in  hand  the  building 
of  a  100  horse  power  wheel  to  operate  under  170  ft.  head  taking 
water  through  a  in-  jet  and  having  a  speed  of  130  revolu- 

tions per  minute.  The  Canadian  licensees  are  prepared  to  fur- 
nish the  steel  pipe,  structural  work  and  all  machinery  necessary 
for  complete  power  plants,  and  the  Doble  Company  requests 
that  all  engineers  or  parties  interested  in  water  power  develop- 
ments in  Canada,  address  the  McDougall  Companj'  direct. 
They  have  retained  the  Abner  Doble  Company  as  their  consult- 
ing engineers. 


FOR  SALE 


1  Brush  Arc  Dynamo,  60  light,  9%  amperes. 

2  Royal  Electric  Arc  Dynamos,  40  light  each, 

amperes 

I  S.K.C.  Alternator,  133  cycles,  2,200  or  t.ioo 
volts. 

J  Marble  Switchboard,  6  x  5  ft  ,  2  main  switches, 
3  meters. 

40  Universal  Arc  Lamps  in  good  condition,  -S" 
carbons,  single  trim,  9H  amperes. 

30  Royal  Electric  Arc  Lamps,  single  trim, 
carbons,  9^  amperes. 

6  Lightning  Arresters,  direct  current.  Royal 
Electric  make. 
For  further  information  apply  to 


THI 


OWEN 


LIGHT 


Jos.  McLinden,  Foreman. 


WANTED 


Second-hand  Direct  Current  Motors  or  Gen. 
erators,  no  to  50  volts.  Particulars  to  Elec- 
tric REDCCTI0^^  Co.,  Ltd.,  Buckingham, 
Quebec. 


ELECTRICIAN  WANTED 


For  the  Municipal  Plant  owned  by  the 
Town  of  Newmarket.  For  particulars 
address 

J.  E.  HUGHES, 
Town  Clerk,  Newmarket,  Ont. 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  a.r\d  DyaaLtnos,  Priva.te  Telephones. 
Electric    Light    Fixtures    atnd    Electric  Supplies. 
Electrical   Work   aad    Repair*  Apply  to 

of  all  Description   ^  1281  <  Sparks  St.,  Ottawa 

Estimates  Cheerfully  Given  oa  Appllcatloa. 


THE,  GRE,ATi:ST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their  Steam  Plants. 

The  Canadian  Casualty 
<S  Boiler  Insurance  Co. 


22  Adelaide  Street  E..  TORONTO 

are  specialists  in  Boiler  Inspection. 
Consulting  Engineers.  We  can  save 
you  money.    Write  us, 

TCLCPHONE  MAIN  4091. 

A.  G.  C.  DINNICK,  Managing  Director 


Please  mention  The  Canadian  Electri- 
cal News  when  corresponding 
with  advertisers. 


IN  THE  HIGH  COURT  OF  JUSTICE 

In  Re  the  Winding  Up  Act 
In  Re  Eager  &  Sanderson  Company, 
Limited 

FOR  SALE  BY  TENDER 

A  nundred  barrel  roller  flour  mill  with  ample 
storage  and  yard  room  and  cneese  box  factory 
>.onnuected  tnerewith,  and  also  an  electric 
1  (f  t  Dg  plant  run  from  tnemill  power. 

The  above  mill  and  factory  are  situated  in  the 
Village  of  Winchester,  Ont.,  in  tne  centre  of  an 
excellent  dairy  section,  and  ca  ■  be  made  very 
remunerative,  there  being  an  extensive  demand 
for  cattle,  horse  and  hog  feed,  etc.  etc.  The 
feed  grinding  capacity  is  from  two  to  four 
thousand  pounds  per  hour. 

A  spur  from  the  main  line  of  the  C.  P.  Ry. 
runs  into  the  mill  yard. 

The  lighting  plant  which  lights  the  Village 
as  well  as  furnishing  house  and  commercial 
service,  is  now  taxed  to  its  utmost  capacity,  and 
there  is  ample  opportunity  for  doubling  the 
present  system. 

Tenders  tor  both  mill  and  factory  and  ele.tric 
lighting  plant,  or  either,  will  be  received  by 
Andrew  A.  l,ogan  of  Morrisburg,  Ont.,  Liqui- 
dator, up  to  the  FIRST  DAY  OF  JUNE  NEX  r, 
after  wh  ch  the  tenders  will  be  submitted  to  the 
undersigned  Master  for  consideration. 

TERMS  OF  PAYMENT. 

Ten  per  <  ent.  of  the  purchase  money  to  be 
paid  within  ten  days  and  the  remainder  within 
thirty  days  of  the  acceptance  of  any  tender; 
payment  in  to  be  wihout  interest. 

Dated  this  J4th  day  of  March,  1905. 

(Sgd)  JAS.  R.  0'REII.I,Y. 

l,oral  Master  at  Cornwall 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 
as  illustrated  is  a  handsome  instrument     erfect  in 
construction  and  design,  with  no  exposed   ontacts  of 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  8. 
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SPARKS. 

riu'  iJol.loii  Liglit,  Vowcr  Wal.'v  roiii|iaiiy,  (JnliUni,  !?.('., 
has  lu'oii  inoorjioratoil. 

Tho  oorporation  of  Ni-lson,  B.C.,  hiwv  soKl  ,'|;ir)0,()i)0  of  dec- 
trio  lijiht  ilobcntures,  tlio  proceeds  to  bo  applioil  to  establishing 
a  iiiuiiicipally-ownoil  electrio  light  and  power  plant. 

The  employees  of  the  Ottawa  Street  Railway  Coiiipany  have 
been  given  an  inereaso  in  wages.    Men  over  two  yoars  in  llio 
serviee  will  got  !|!l.75  instead  of  $1.65  on  week  days,  and 
instead  of  $1.S5  on  Sundays,  for  a  ten-hour  day. 

The  promoters  of  the  Lake  Eric  and  Port  Dover  Kadial  Rail- 
way Cwnimny  are  reviving  their  scheme  for  building  an  electric 
railway  from  Brantford  to  Port  Bover,  Ont.  Messrs.  E.  L. 
lioold  and  Thonms  Elliott  are  behind  the  company. 

Mr.  Baxter,  of  Windsor,  Ont.,  lias  submitted  to  the  City 
Council  of  Ouolph  a  detailed  lopoit  on  the  cost  of  extending 
the  gas  plant.  Aid.  Cunningliani  fa\(ucil  tlic  extension  of  the 
electric  light  plant  at  the  same  time,  but  the  nuijority  of  tiic 
Council  are  in  favor  of  deferring  this  step  until  next  year. 

The  city  of  Edmonton,  N.W.T.,  is  asking  for  tenders  up  to 
May  15th  for  supply  of  transformers,  switchboard,  wire  and 
(■ther  nmterial  necessary  in  the  installation  of  series  are  light- 
in;'..  Particulars  may  ]>v  oblaincd  from  Mr.  J.  II.  Hargreaves, 
1  hblic  Works  Commissioner. 

The  Otonabee  Power  Company,  Peterboro,  Ont.,  have  decided 
to  discontinue  the  meter  system  and  to  adopt  the  flat  rate  basis 
exclusively.  Eight  lamps  will  be  furnished  at  a  eost  of  $12 
per  year,  with  a  charge  of  $1  for  each  additional  lamp.  The 
company  are  now  supplying  light  to  over  600  houses. 

Mr.  E.  B.  Wingate,  of  Hamilton,  is  making  the  final  survey 
for  the  radial  electric  railway  from  Hamilton  to  Guelph,  Ont. 
Hon.  Charles  D.  Haines,  the  promoter,  states  that  Senator 


Kcnncily  has  juincil  liini  in  the  Guelph  project,  and  has  agreed 
tliat  bdth  Iho  (lueli)li  and  Brantford  roads  should  be  built 
siuudtaueously. 

The  Toronto  and  Hamilton  Railway  Company  invited  ten- 
ders np  to  Ajiril  27tli  for  the  construction  of  their  road  be- 
t\v(>cn  TcMMiiii,  ;ind  Niagara  Falls,  Ont.,  but  as  the  time  was 
found  Id  ]:>■  too  sliort  for  intending  contractors  to  make  the 
nticssary  estimates,  it  has  been  decided  to  extend  the  date  for 
(ini>  inonth.   Mr.  Frederic  Nieholls  is  president  of  this  company. 

A  meeting  of  the  Chaudiere  power  interests  will  be  held  in 
Ottawa  very  shortly  to  consider  the  carrying  out  of  the  sug- 
gestions of  the  experts,  Messrs.  William  and  John  Kennedy, 
of  Montreal,  respecting  the  construction  of  a  dam  above  the 
('haudiere  to  conserve  the  power  now  going  to  waste  and  to 
obviate  the  anchor  ice  difficulty. 

The  Emerson  Eoseau  Power  Company,  Emerson,  Man.,  have 
elected  the  following  officers:  President,  John  Stewart, Winnipeg; 
vice-president,  Hon.  D.  H.  McFadden;  secretary,  A.  H.  Logan; 
treasurer,  A.  E.  Hoskins;  manager,  George  Pocock.  The  capi- 
tal stock  has  been  placed  at  $200,000.  The  company  purpose 
developing  and  transmitting  power  for  Emerson,  Eidgeville 
and  surrounding  places. 

The  City  Council  of  Montreal,  after  sending  an  expert  to 
examine  several  American  plants,  have  decided  to  adopt  steam 
pumps  for  waterworks  purposes.  Mr.  W.  McLea  Walbank, 
vice-president  of  the  Montreal  Light,  Heat  &  Power  Company, 
claimed  that  electric  pumping  was  cheaper  than  steam  by  a 
considerable  margin,  but  as  the  electric  pumps  previously  in- 
stalled by  the  city  had  been  the  result  of  some  law  suits,  the 
majority  of  the  Council  were  in  favor  of  steam.  Mr.  Walbank 
claims  that  the  cost  of  pumping  1,000,000  gallons  of  water  by 
steam  is  $8.88,  and  by  electricity  $6,  a  saving  of  $2.88  in  favor 
of  the  latter.  The  first  cost  is  also  largely  in  favor  of  elec- 
tricity. 


PERSONAL 

Mr.  J.  C.  Cboirnot  has  taken  cliarg-e  of 
the  electric  lig'ht  plant  at  Parrsboro,  N.S. 

Mr.  E.  A.  Chisholni,  of  Montreal,  has 
been  appointed  electrical  superintendent 
of  the  St.  Johns  Electric  Light  & 
Power  Company. 

Mr.  Marshall,  formerly  city  electrician 
of  Kamloops,  B.  C,  has  recently  accept- 
ed a  position  with  the  Canada  Foundry 
Department  of  the  Canadian  General 
Electric  Cimipan}'  at  X'ancouver. 

Mr.  A.  .M.  C-.ranthain,  C.  E. ,  who  has 
for  some  time  been  employed  in  the  draft- 
ing room  of  the  Toronto  Railway  Com- 
pany, has  been  appointed  purchasing 
agent,  to  succeed  Mr.  Ewen  Mackenzie. 

Mr.  T.  F.  Kenny  has  been  appointed 
Mechanical  Engineer  of  Allis-Chalmers- 
Bullock,  Limited.  He  graduated  from 
the  Department  of  Mcclianical  Engineer- 
ing at  McGill  University  in  1896  and  then 
spent  two  years  with  the  British  Colum- 
bia Iron  W'orks.  For  the  past  six  years 
he  was  Mechanical  Engineer  for  the 
Jenckes  Machine  Company,  Sherbrooke, 
Que. 


Mr.  K.  L.  Aitken,  consulting  engineer, 
Toronto,  has  prepared  specifications  cov- 
ering the  two  1,000  horse-power  induc- 
tion motors  and  other  electrical  appar- 
atus for  the  new  high  pressure  fire  pump- 
ing system  for  the  City  of  Toronto. 

The  Northwest  Electric  Company, 
Limited,  have  opened  up  establishments 
in  Calgary  and  Edmonton,  N.  W.  T. 
They  are  doing  a  general  supply  busi- 
ness and  are  already  installins<-  si-veral 
isolated  plants  in  the  surroumliiiLC  dis- 
tricts. Mr.  C.  Cunningham  is  thr  mana- 
ger,   and    E.  A.    Thompson'  secretary- 


treasurer. 


Robb-Armstrong  Corliss  Engines 

.  .  .  Horizontal  and  Vertical  .  .  . 

Simple,  Tandem  and  Cross  Compound 


ROBB  ENGINEERING  GO.,  Limited 

AMHER^ST.  N.S. 


.  <«^>i<rA  (WILLIAM  McKAY.  320  Ossington  Avsnue,  Toronto. 
AfiF NTS-^  WATSON  JACK  &.  COMPANY.  Bell  Telephone  Bldtf.,  Montreal, 
nvtll  I  W  ( J  jr  PORTER.  355  Carlton  St..  Winnipeg. 
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CHARLES  BR.ANDEIS 


CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
6J.63  Guardian  Building  MONTREA  L 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


I64  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office      -      Main  1482 
Residence  -  Main  484 
(Successor  to  the  Electrical  Supervision  Society) 


JNO.  S,  FIELDING,  C.  E. 

WATER  POWERS  AND  DAMS 

Room  2,  IS  Toronto  Street      -  TORONTO 


Edward  B.  M rril  l 

Electrical  &  Mechanical 

Engineer 
16  Kind  St.  W.  Toronto 


A.  M.  Can.  Soc.  C.E.  A.  M.  Araer.  Inst.  E.E. 
CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

S2-S3  Janes  Building   -    TORONTO.  CAN. 

Cable  Address  "Rodparke"  (  W  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 

R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodrnan  Brothers 

HaLinilton.  Ont. 

CEDAR  POLES 

BovigKt  and  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 

FOR  SALE  CHEAP 


The  following  second  hand  material,  all  of 
which  is  in  first-cla.ss  condition  : — 

I  Type  H,  C.  G.  E.  Transformer,  1040  x  104  v. 
1800  watts. 

I  Type  F,  C.  G.  B.  Transformer,  1040x75x150 
v.,  1000  watts. 

1  New  Type  Royal  Transformer,  1040x52  v. 
500  wall  A. 

3  Re.lctive  Coils   for  Series  .Street  Circuit. 
3—3'A  Amp.  Indicators,  "  '■ 

3—180  Amp  S.  P.  Knife  Switches. 

2  pair  (Outside  Lig''ttiiiig  Arresters,  1040  v. 

A  number  of  Out.side  Fuse  and  Junction  Bo>es 
Apply  to  Corporation  of  Hracehridge  Wm. 
Simmons,  Super iiitendcnt,  Braccbridge,  Ont. 


TENDERS  WANfEfi 


^     A  Weekly  Journal  of  advance  inlorma- 
tion  and  public  works. 
The  recognized  medium   for  advertise- 


iCANADI-AN  CONTRACT  REGORDh 

TORONTO.        -  z 


POWER  CONVEYING  MACHINERY 

HOUSES  CATALOGUES  AND  ESTIMATES  FURNISHED  YARDS 

WARE-    BORDEN  &SELLECK  CO.  AND 


HOUSES 


KSGINEICRS  ANn  MANCFACTURERS 

CHTCAG-O 


DOCKS 


J.  B.  FARWELL  &  SON 

Contractors   and    Dealers  in 
CANADIAN.  WESTERN  and  SOUTHERN  CEDAR 

TELEGRAPH,  TELEPHONE  AND  ELECTRIC  LIGHT 


OSWEGO,  N.  Y. 


BANCROFT,  ONT. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANS3IISSION  LINES,. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA. 


WESTON 


I  GO. 


Main  Office  and  Wo>h),  Wauerly  Park,  NEWARK.  N.J..  U.S. A 
New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electricil  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Weston  Portable  Galvano- 
meter—for Bridge  Work. 


r  Port.ible  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Our  .STATION  AMMETERS  and  VOLTMETERS  are  uns-irpassed  in  point 
of  extreme  accuracv  and  lowest  consumption  of  en-rgv. 


RECENTLY  PUBLISHED 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illiistraled 


In  Strong  Clotli  Rinding 


T"HE  prepar.ilni  V  i  li.-q.! .-i  s  ,ir,'  <l.-\>>l,'>l  I,,  .i  ,  .uu 
'  the  foiliulalio'ii  pniu  ipl.  s  M.Hlu'in.iln  s,  .,  k, 
is  absolutely  iien'ss.u  y  !>'  IIk'  slmly  oi'  liUn  lrn  ii  \ 
In  the  succeeding  chapters  the  student  is  led  In  v,i 
more  complete  acc|iiaintance  with  these  subjects,  n 
knowledge  to  enable  him  to  pursite  his  researches 
tent. 

FRICE  50  CENTS, 


TI16  G.  H.  Mortimer  Publislilo  Gompay.  of  Toronto.  LiniitGfl 


TORONTO, 

Send  for  Table  of  Contents 


CANADA 
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The  Artwnosia  Township  Council  have  sold  to  the  Georgian 
Bay  Power  (.'ompany  the  township's  interest  in  the  water 
power  at  Eugenia,  Out.  The  company  are  to  supply  lij^lit  ami 
power  within  the  nuuiicipality,  when  a  guarantee  of  $500 
revenue  is  given,  at  ten  per  cent,  less  than  the  figure  to  outside 
points,  the  price  of  lighting  for  Flesherton  to  remain  the  same 
as  at  present,  or  if  meters  are  adopted,  the  price  to  be  l'2Vj 
cents  per  100  watt  hours,  witJi  twenty  per  cent,  off  for  cash. 
The  company  are  to  have  the  right  to  erect  poles  and  string 
wires  within  the  municipality. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.V. 

Crgnulzed  under  chatter  of  the  University  of  the  State  of  New  York. 
Courses  leadintj^  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Kngineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH,  Director. 


The  RIGHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RiGliinondt  EieGtro-Galvanized  and  Navalite 
Conduit  Tubino  and  Fittinas 

For  Absolute  Safety  in  Interior  Wiring. 


Factory  and  Office  :   15,  17  and  ig  Jarvis  St.,  Toronto,  Canada 


SUPPLIES 

31. 

^  FIXTURES 

°    ARC  LAMPS 

T 

:r  machinery 

I 

c 


FAN  MOTORS 


THE  HICKS  ELECTRIC  CO. 

OFFICE,  STOBART  BLOCK,  WINNIPEG        Telephone  3692 

Ftfii  Line  of  Electrical  Supplies 

PROMPT  SHIPMENTS 
Let  us  estimate  on  your  installation. 


OUR  MOTTO  : 

"Prompt  dealings 
and  -workmanship 


'I  teed.' 


Any  work  in  our 
line,  large  or  small, 
will  command  our 
best  attention. 


METALLIC  SEAMLESS  TUBE  CO.,  ^ 

BIRMINGHAM         -         -  ENGLAND 

 Manufacturers  of  the  

"Metallic"  Steel  Conduit  System  for  Interior  Wiring 


V     V     V  V     V  V 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Medal  Awarded  "World's  Fair"  Chicago.  1893. 


THE  1905  EDITION 

S5ANDARD  WIRING 

rOR  EltECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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THE  SIGN  OF  QUALITY 


NEVER 
FAILS 

Automatic  Injector 

Penberthy  Injector  Co.,  Limited 

WINDSOR,  ONT. 


ESTABLISHED  1849. 

BRADSTREET'S 

Capital  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  Civilized 
World. 
Executive  OCfices  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meichants, 
by  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  Us  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial.  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont, 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.    Toronto,  Ont.  Vancouver. 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


44 


SHAWMUT 


5^ 


OUTLET 

Sizes 
^"  —  3" 
Why  not  try 
them  ? 


BUSHINGS 

Samples  sent 
to 

Dealers  and 
Contractors 


CHASE  -  SHAWMUT  COMPANY, 


NEWBURYPORT.  MASS. 


urn  Giani 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER  HAWORTH 

TANNERS  ANr 
MANUFACTURERS  OF 

Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO 


BONNYBRIDGE,  SCOTLAND. 


CaLblegrams  :  Glenyards,  Bonnybrldee. 


Codes  used,  A.B.C.  and  Glenyards. 


Manufacturers  of  all  kinds  of  Fire  Clay  Goods,  Ga^nister  arvd  Silica  Goods,  for 
Iron  and  Steel  Works  and  Gas  Works,  inclviding  Boiler  Sea^ting  Blocks 
and  Covers  of  acll  sizes.   Grovind  Fire  Clay,  Ganister  and  Silica^,  [."ploki^el 
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TRADE  NOTES. 

n.  K.  McLaren,  inamif";uturei-  loatlier  bolting-,  Montreal,  has 
lu.ulo  arranjjomonts  with  tho  Throshors'  Supply  t'onipanv,  of 
Winnipojr,  to  represent  him  in  Manitoba  and  tin-  l  oi  1  iioi  ios. 

The  Robb  Ensrineerinjr  Company  have  l  eeeiv  i-il  ;m  01  (.lor  I  rom 
the  City  ol  Calg-ary,  N.W.T.,  for  a  350  liorso  power  01  os-,  oom- 
poiiiul  Corliss  enjiine  for  use  in  the  city's  eli  oti  io  lii;litiiit;  plant. 

A  new  comivmy  has  been  incoi-poraled,  uiuK  r  llio  naiw.-  ol'  Iho 
Laurie  Engine  Company,  Limited,  to  aiquin'  llio  husiiu  ss  ol  iho 
Laurie  Enj^ine  Conip;iny,  of  Montreal.  Tlu'  oapil.il  sUh  k  is 
placed  at  $^50,000. 

AUis-Chalniers-Hullock,  Limited,  have  removed  to  more  com- 
modious offices  in  the  .Sovereii;!!  Hank  Building-,  232  St.  James 
street,  Montreal,  where  they  will  bo  ploasoil  to  moot  their  cus- 
tomers .ind  friends. 

Tho  Can.-idian  Westing-house  Company  have  removed  their 
Montreal  office  to  the  new  Sovereign  Hank  Building,  232  St. 
James  street,  w-here  they  will  have  greater  accommodation  for 
their  increasing  business. 

The  Robb  Engineering  Company,  Amherst,  N.S.,  have  re- 
cently moved  into  their  new  maoliino  shop.  ll  is  a  magnificent 
structure,  being  more  than  hall  glass,  and  is  otinipiied  with 
motors  for  driving  the  various  machines. 

The  town  of  Glace  Bay,  N.S.,  has  ordered  from  the  Robb 
Engineering  Company,  of  Aiuliorst,  N.S.,  a  375  horse  power 
Corliss  engine  and  a  150  horso  powoi-  Robb-Mumford  boiler  for 
the  extension  of  their  electi  io  ligliling  plant. 

The  St.  Lawrence  Engine  Company,  Limited,  has  been  incor- 
porated under  an  Ontario  charter,  with  head  office  at  Brockville 
and  a  capital  stock  of  $40,000.     It  is  proposed  to  manufacture 


engines,  boilers,  etc.  The  promoters  include  Messrs.  W.  H. 
Comstock  and  IL  W.  Going. 

The  Hill  Electric  Switch  Co.,  of  Montreal,  have  moved  re- 
conlly  fron\  St.  P.iul  street,  owing  to  the  fact  that  their  factory 
w.is  loo  sni.-ill.  Thoy  have  taken  a  large  factory  on  St.  Lawrence 
IMain,  and  inlond  doing  a  much  larger  business. 

Bullolin  No.  31  just  issued  by  the  Chase-Shawmut  Co.,  New- 
Innypoil,  Mass.,  ri-fors  to  Shawmut  conduit  outlet  bushings  and 
loi  k  inits.  Tins  material  is  said  to  be  meeting  with  much  favor 
on  account  of  its  uniformity  and  neatness  of  appearance. 

Among  recent  contracts  awarded  to  Allis-Chalmers-Bullock, 
Limited,  Montreal,  were  three  450  h.p.  induction  motors,  one 
100  h.p.  induction  motor,  rope  driven,  for  use  in  the  Royal  and 
Glenora  Mills  of  the  Ogilvie  Milling  Company  ;  six  type  E-24 
Ingersoll-Sergeant  rock  drills  for  the  B.C.  Copper  Company  ; 
two  Ingersoll-Sergeant  sub-marine  drills  for  the  Montreal  Har- 
bor Commissioners  ;  one  Gates  K  crusher  with  engine  and  other 
equipment  to  Michael  Connolly  for  his  contract  at  St.  Raymond, 
Que. 

The  Stratford  Mill  Building  Co.,  Limited,  Stratford,  Ontario, 
the  well-known  mill  contractors  of  that  thriving  city,  report  that 
they  are  exceedingly  busy  at  the  present  time,  having  a  large 
number  of  mill  contracts  both  for  Ontario  and  for  the  West, 
while  the  prospects  for  the  future  were  never  so  bright.  They 
also  advise  that  the  engine  and  boiler  department  are  working  at 
high  pressure  to  take  care  of  their  orders.  The  Brown  engine 
as  manufactured  from  their  drawings  has  grown  very  rapidly  in 
public  estimation,  and  has  made  friends  wherever  it  has  gone. 
It  has  been  unexcelled,  and  is  an  especial  favorite  for  electric 
light  equipment  owing  to  its  reliability  and  the  absence  of  the 
many  annoyances  that  are  sometimes  to  be  found  in  the  con- 
struction of  an  engine  of  more  complicated  design.  They  claim 
to  be  in  a  position  to  furnish  plants  for  all  purposes  second  to 
none  in  Canada,  and  should  be  pleased  to  promptly  furnish  any 
known  desire. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST.. 
LONDON,  ENG. 


Magnet  Forgings,  Slabs,  Bars 
in  thfr,Rough  and  Machined. 


TURNER  BROS., 


K.STABLISHED  187O. 


Telegraphic  Address,  •Sheetiron',  I<ondon, 
lyieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS. 

Sole  Representatives  tor  Canada '  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal 


O 


Plain  and  Slotted 
Discs. 

BRIGHT  CHAKCOAL  IRON  RODS 


flinerlGan  Circular 

Loom  GoniDany's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompaLny, 


354  St.  James 
Street. 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  th's  turbine  greater 
power  and  spe-sd  and  easier  regulation 
than  can  be  obtained  from  any  otlier 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  So°/^. 


U  IL  1'  BIT 


The  Wm.  Hamilton  Manufacturing:  Co., 


Limited 


Bratnch  Office  :  Vanco\jver,  B.C. 


Peterborough,  Ont 
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Westii\gho\jse 

Types  "A"  and  ••B"  Integrating  Wattmeters 

Glatss  or  Metal  Causes 
For  Two  and  Three-Wire  Single-Phase  Circuits 
7,200  to  16.000  Alternations 


Type  B  Wattmeter. 


Another  Step  Forward 

in  the  Westinghovise  theory  of  wattmeter  constrxiction 

All  the  well-known  Westinghouse  characteristics 
are  retained,  such  as  excellence  of  workmanship, 
long-Hved  accuracy  of  performance,  durability  and 
general  desirability  from  every  point   of  view. 

Their  instaLllaLtion  does  not  require  the  services  of  a.  .meter  expert 

Canadian  Westinghouse  Co.,  Limited 

Genera^l  Offices  and  Works,  Ha^milton,  Ontatrio 

For  Patrticulars  Address  Nearest  Office 
Lawlor  BIdg.,  King  a.rvd  Yonge  Streets,  Sovereign  Bank  of  Canada  Bldg., 

Toronto  Hamilton  Montreal 

152  HaLStings  Street  922-923  Union  Bank  Building         154  GraLnville  Street 

Vancouver  Winnipeg  HadifaLX 
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Ne65,M^I-aren5t  Bate 


Milde  Microphone.' 

The  best  TRANSWMTER  : 
ir.fhBWsrii;' 

QUEBEC  OCENTS 


SwiiGH-Boards  and  flnnunclaiors 


Nessphones,'  Montreal 

732  DopchesteF  St. 


.FIRE  ALARM  APPARATUS  and  L.  ^ON 

I  TELEGRAPH  INSTRUMENTS    (p)  Telephone mI 


TRBflL 

ain  1100. 


Klectricnl  Supplies  of  all  kinds. 


Montreal 


iNGfllESE     BIBBIII  illlL 

For  Dynamos  and  all  Electrical 
Machinery.  AIw.tvs  in  market 
tor  Scrap  Copper, Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 

32-40  Dundas  Street,  London,  Can  Phone  1103. 


Perfection 
Type 


Dunamos  and  Motors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  eflficiency.    Desig:ned  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maKC. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


SectorIPattern  Illuminated  Dial  Instrument. 


FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  I,oudon." 

Contractora  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  Gounty  Council,  etc. 

.  .  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical   Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  F«scs, 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discount  to  Trade. 
Phoenix  Works:    QUEEN'S   ROAD,    DALSTON,    LONDON,  ENGLAND 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often    loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE   PHONE   MAIN  3149 

TRED  THOMSON  CO. 

770-772-774  CRAIG  STREET.  -  -  MONTREAL 
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PATENTED 


ill'" Ml: 

toM^      yi  Generator 


Do  you  know  of  any 
other  make  to  which 
this  will  apply?  If 
not  your  order  be- 
longs to  us. 

The 
United 
Electric 
Co.,  Limited 

Toronto.  Ont. 


Canada  Mlaier  TuDe  Boilers 


DRIVING 


Curtis  steam  mm 


DIRECT   CONNECTED  TO 


Direci  Cpnppp^tnPQ  fliMiino 
current  Uullul  flbUI  c)  curreni 


RESULT  IN 


GOAL   rnnkinnflv  floor 


ECONOMY 


STEAM  LUUIIUIII  I  SPACE 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 

Head  Office  :  TORONTO,  ONT. 

District  Offices  :      MONTREAL      HALIFAX      OTTAWA     WINMPKc;     CALCARV       \  ANCOUVEK  ROSSLAND 
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The  FIRSTBROOK  BOX  CO.,  Limited 

King  St.  East,      -      lOKOM  O 


FOK  PAKTlCULAKi 


F.  N.  Phillips,  Preside 


Gko.  H.  Olney  2nd,  Secrelary-  I  rea  urer. 


HIMF.PIKElHiWK 

(I_.I]V[ITEID) 

MONTR&f^b  TORONTO 


Electric  Lig-ht  Line  Wire 
Incandescent  and  Flexible  Cords 


VoUql  Electric 
Repair  Works 

Electrical  Repairs 
of  all  kinds 
Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

n.  MCGREGOR  JOHNSTON,  Propiietor. 


f  THE  MAN 

i  WITH  INFLUENCE 
f  riotc  his  bias  from  hib  li! 

1 

^  newspaper, 


Gets  his  bias  from 
tried  and  trusted  trade 


Rubber,  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underg-round  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrical  R^epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Electric  Repair   Goniractino  6o. 

617  <S  619  Lazauchetlere  St.       -       MONTREAL        ■        Bell  Telephone  Main  2177 


I  HARDWARE  AND  METAL  | 


s  the  best  medium  in  Canada  [|j 
for  many  firms  in  the  Building 


tj  Trades. 

ij  THE  MacLEAN  PUBLISHING  CO. 
Ij  LIMITED 

^  Montreal  Winnipeg  Toront 


ZINC  &  ANALGUNED 

V  FOR  , 


TENDERS  WANTED 


A  Weekly  Journal  01  aavance 
tion  and  public  works. 
The    recognized   medium  for 


CANADIAN  CONTRACT  RECQRD 

TORONTO.  : 


,  ^NA^DA  NETAL(P. 

William  St.,TORONTO.  Telephone  Main  I72ft 


LORD  KELVIN'S  PATENTS 

m\i  I  Mm  iNiiiE,  LiB.'arvTrrst^rsfn""' 

Awarded  Grand  Prix.  Paris,  1900. 

Ammeters  Indicating 
Voltmeters  Recording 
Wattmeters  Portable 

Standard  Balances  and  Electrostatic  Voltmeters 

Resistance  Boxes,      Galvanometers,  Electrometers. 

6"  scale  r  Insulation      1     and    all    kinds  of 

Klectrostatic  Voltmeter  Testing  Sets  for  <  Conductivity  t    .^.g^jj^g.  Apparatus. 

10"  scale.  Dial  Type,  also  made  (Rail  Bond  J 


STUART-HOWLAND  COMPANY 


M.WrPACTURERS  OF- 


The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

261-287  Devonshire  X^O^XOIV 

Cana.dia.n  Branch  :  WHKrnn  St  UV-r\J  1.  V-Tl"^ 

52  Adela^ide  St.  W..  TORONTO  ^^ithrop  St. 
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Pair 


McCormick 
Tvirbirves 


4,000  H.  P.,  80  ft.  head,  arranfjed  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,YorK,Pa.,o.s./¥. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  catalogue  i!  contemDlatinQ  purcliase  ol  Turbines 


WIRES  AND  CABLES 

OB'  BVBIi'Sr  I3ESCRIE»TI01T  FOR 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE  COMPANY,   -   -   -  MONTREAL 


THE  McEWEN  «'^»^^5fr? 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TVPES 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NOriBBTTBR  HIGfi  SPBBD  E.NGINE,  BUILT 


WATEROdS.  BRANTFORD.  CANADA 
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WINNERS 

Rt'prcseiUed  in  Canada  by 

THE  SAYER  ELECTRIC  CO. 

10-12-14  BEAVER  HALL  HILL,  MONTREAL 


Have  You  Ever  Heard 


a  Bad  Report 
Against  the 


and 
Switchboards 


A  Point  Worth  Mentioning:  They  May  ? ? 
Be  Equalled  But  Cannot  Be  Excelled 


TELEPHONES  for  fill  PurDoses 


ELECTRICAL  NOVELTIES 


A  SPECIALTY 


Howard  Electric  Novelty  Co. 


THE 

"RELIABLE 

KIND 


Battery  and  Lamp 
Kenewals  for  All  Makes 
Always  in  Stock. 


BV  USING  THE 


'Gilbert"  Prism  Hood  Reflectors 

Reduce  Your  LlQhtino  Expense  One- Half 

and  Hav«  a  Permanent  Reflecting  Surface 


IT'S  A  DANDY  AND  CHEAP 

"SPIRAL" 
LAMP  GUARD 

It's  Springy  All  Over 


A  SAMPLE   FREE    IF  INTERESTED 


Simplest  and  Best  Guard  on 
the  market,  fits  in  a  4x4  manilla 
envelope,  easy  to  handle,  con- 
venient for  stock. 


If  Interested  Our  Catalogues  are  Free 
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THE  B.  &  W.  TIME  SWITCH. 

A  reliable  time  switch  at  a  moderate  price  has  been  put 
upon  the  market  by  the  Berlin  Electric  Company,  Berlin,  Ont. 
The  company  manufacture  two  types  of  switches  mounted  on 
slate  or  oak  panels  in  sizes  ranging-  from  25  to  75  amperes.  The 
illustration  shows  a  Type  R  switch  mounted  on  an  oak  panel. 


As  will  be  seen,  it  consists  of 
turning  "  on  "  and  the  other  for 


•  movements,  one  for 
off"  the  lights  at  some 


switch  is  open  or  closed  it  is  held  in  position  by  a  small  lever 
having  a  catch  which  is  released  by  the  alarm  movement  of  the 
clock  when  the  appointed  time  arrives,  and  the  switch  is  then 
opened  or  closed  as  the  case  may  be.  The  switch  can,  how- 
ever, be  operated  independently  at  any  time  regardless  of  the 
automatic  features. 

The  apparatus,  besides  being  simple  and  absolutely  reliable, 
is  of  very  neat  design  and  can  be  sold  at  a  moderate  price. 
Patents  have  been  obtained  in  both  Canada  and  the  United 
States. 


The  tender  of  Mitchell  Porter  and  William  O'Donnell,  of  Chat- 
ham, N.  B. ,  has  been  accepted  for  operating  the  street  lighting 
plant  at  Fredericton,  N.  B.,  their  price  being  $1,600  per  year_ 
Mr.  W.  H.  McGinn,  late  superintendent  of  the  electric  plant, 
will  test  public  opinion  on  the  action  of  the  Council  by  offering 
himself  as  a  candidate  for  aldermanic  honors. 


predetermined  time.  The  Type  A  has  only  one  time  movement 
and  turns  "  off "  the  current  only  at  the  hour  set  on  the  clock 
dial. 

The  mechanism  is  very  simple  and  of  substantial  construction. 
The  clock  is  mounted  on  an  aluminum  casting  which  fits  the 
back  snugly,  making  it  dust  proof  For  winding  and  setting  the 
clock  the  case  can  be  easily  removed  by  turning  aside  two  small 
catches  at  the  top  of  the  clock.  The  electric  switch  is  of  the 
standard  knife  type  and  is  operated  by  a  spring  ;   when  the 


r 
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THE  TELEPHONE 

Is  a  Campanion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 


1 


has  no  equal  for  the  facility 
busines  life. 

F"ull  particulars  as  to  rates  and 
nearest  office  of  the 


3rvice  at  the 


5EIL  mnm  cotir  of  giinmii 
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"DOBLE"  TANGENTIAL  WATER  WHEELS 

(MADE  IN  CANADA) 


<<Doble"  Wheel  with  needle  regulating  nozzle  operated  from  a  distance  by  rope  drive. 
Tangential  water  wheels  have  to  a  large  extent  been  developed  to  meet  the  demand 
for  large  units  of  highest  economy,  close  regulation  and  absolute  reliability  in  service. 

THE  JOHN  M°DOUGALL  CALEDONIAN  IRON  WORKS  CO.,  limited 

MONTREAL,  QUE. 

CaLtaLlogue  on  Applica^fion  -  -  Builders  in  Co.no.do. 
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SPARKS. 

Tlio  Canadian  Motor  I'ompany,  foinuMly  ot  W  iiulsor,  Ont.,aro 
Iniildin^H  a  now  factorx  in  1  laniiltoii. 

It  is  untlorstooil  ih.it  tho  Ivaymontl  Cias  \'  I'^ngino  Company 
have  ileciilod  to  loiato  at  Port  Ai  tliur,  Oin. 

A  soiKirato  power  Iuhim-  U  to  bo  built  in  oonnoolioii  willi  (lu- 
Akjrioultiiral  bniliiinjis  in  \\  Innipoi;,  (or  w  liioh  tondors  w  ill  In-  ro- 
ooivoil  lip  to  tho  17th  insi. 

J.  P.  MoRae  has  mailo  a  oontraot  witli  tho  villai^o  of  Eg-an- 
villo.  Ont..  to  supply  >iovoii  olootrio  linhls  of  50  o.  p.  oaoli,  all 
ini;lit  sorv  ioo.  lor  tho  sum  of  $16.50  p'cv  lamp  poi-  yiMi-. 

Mr.  E.  W.irion,  m.in.ii;or  of  the  Greonwooil  l^UHirio  Com- 
pany, has  seouroJ  tho  oontr.iot  for  wirini;-  tho  now  zinc  oonoon- 
Irator  rt   Roseborry,   B.C.,  aiul  for  iiistallintj  two  9   k.  w. 


Loiloh  Bros,  have  installed  an  electric  light  plant  at  Oak 
Lake,  Man. 

At  tho  sixth  annual  commencement  of  the  Thomas  S.  Clarkson 
Memorial  School  of  Technolog-y  Potsdam,  N.Y.,  June  9,  1905, 
Mr.  C.  J.  II.  Woodbury,  assistant  engineer  of  the  American 
Toloi^raph  and  Telephone  Company,  Boston,  Mass.,  will  deliver 
tho  .uUlross  to  the  graduating  class,  on  "The  Engineer  as  an 
ICconomist." 

The  Chatham,  Wallaceburg  and  Lake  Erie  Railway  is  build- 
ing a  new  line  of  electric  railway  from  Chatham  to  Wallace- 
burg, Ontario,  a  distance  of  about  20  miles,  through  a  rich 
Ihrming  and  fruit  raising  country.  An  order  for  four  double 
oi|uipmonts  and  one  quadruple  equipment  of  loi  railwa)'  motors 
has  boon  placed  with  the  Canadian  Westinghouse  Company, 


-COMMRNCRD  BUSINESS,  1875.- 


If 


CONSULTING  ENGINEERS 


Canada  Life  Building, 

JOHN  L.  BLAIKIE,  President. 


TORONTO 

E.  WALTER  RATH  BUN.  Vice-President. 


F.  W.  DONALDSON,  Inspector,  Toronto, 
A.  E.  KDKINS.  . 
O.  P.  ST.  JOHN, 
GEO.  FOWLER, 
A.  P.  ROBB, 
J.  E.  C.  BOVCE,- 
ROGER  FISHLEIGH, 


GEO.  C.  ROBB,  Chief  Engineer,  Toronto. 

OLAF.  E.  GRANBERG, 

Chief  Inspector  P.  Q., 

Board  of  Trade  Bldg.,  Montreal. 
A.  GEORGES  CHAMPAGNE,  Inspector 
G.  LEONARD  MORRISON, 
ROBERT  E.  POWER, 
A.  M.  BONNYMAN,  Amherst,  N.S. 


H.  N.  ROBERTS,  Secretary-Treasurer. 


J^lectric  Repair  &  Contracting  Oo, 

617-619  Lagaucbetiere  Street,  MONTRUAL 

Bell  Telephone  Main  2177 
G.  E.  Matthews  S.  Himphreys 


ARMATURES  rewound  and  built  to  scale 

COMMUTATORS  built  and  refilled 

TRANSFORMERS  re  wound 
DYNAMOS  and  MOTORS  overhauled  and  put  in  first-class  condition 
GENERAL  REPAIRS  of  every  description 

When  you  want  good  work  done  send  it  to  a  firm  with  10  years  experience  behind 
them,  a  reputation  second  to  none,  and  a  factory  equipped  to  handle  the  largest 
class  of  business. 


MONTREAL  AGENTS  General  mectric  Company  of  Sweden 
Manufact\irers  of  Every  Description  of  electrical  Ma^chinery 
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FacKard  Eleotrio  60. 


MONTREAL 


Limited 
ST.  GflTHflRIN&S 


WINNIPEG 


Corvvention  Delegates  are  Invited  to  call 
at  Eastern  Office —  ■ 


Room  42,  Street  Rail  way  Building,  MONTREAL 
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Electric  Construction  Co.  of  London   IV 

Foxcroft  &  Duncan    IV 

Kelvin  &  James  White,  Limited    II 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  R  E.  T   >iv 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co   I, IV 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Ness,  McLaren  &  Bate   IV 

Stuart  -  Rowland  Co   II 

Starr,  Son  &  Co.,  John   xviii 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   xviii 


TURBINES. 

Hamilton  Mfg.  Co.   Wm .  .  , 
Jenckes  Machine  Company 
Smith,  S.  Morgan  


TRANSFORMERS. 

Allis-Chalmers-Bullock    xiii 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co.  .  .    I 

Electric  Repair  and  Contracting  Co.    .  .  II 

Packard  Electric  Co   y 

Pittsburgh  Transformer  Co   ix 

Pringle  Co.,  The  R.  E.  T   xiv 

Thompson  &  Co.,  F"red   IV 

United  Electric  Co  IJV 

WIRES  AND  CABLES 

Canada  Metal  Co   H 

Chase  -  Shawmut  Co   xxiii 

Philips  Electrical  Works,  Eugene  F   I 

Wire  &  Cable  Co  


IMade  by 
Hart  Mfg,  Coy 


"Diamond  H"  Switches 

Push  Flush  Switches 

Flush  Receptacle  and  Plug 

Automatic  Door  Switches 

Rotary  Flush  Switches 

'     Steel  Wall  Appliances 

Rotary  Standard  Switches 

Send  for  Catalogue  B. 
.    .    .    Agents    .    .  . 

C.  W.  BONGARD  &  CO., 

Toronto,  CANADA 
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PUBLICATIONS. 

The  Smart-Turner  Machine  Company,  of  Hamilon,  have  issued 
Bulletin  No.  5  referring  to  pumping-  machinery. 

The  Nernst  Lamp  Company,  of  Pittsburg,  have  issued  a  very 
neat  booklet  entitled  "Bank  and  Office  Lighting  by  Electricity". 

The  Penberthy  Injector  Company,  of  Windsor,  Ont. ,  advise 
us  that  they  will  gladly  send  their  No.  21  catalogue  to  any  one 
who  may  be  interested  in  their  line  of  manufactures. 

The  latest  catalogues  from  the  Canadian  Westinghouse  Com- 
pany, Hamilton,  Ont.,  are  No.  1109,  relating  to  the  single  phase 
railway  system,  and  No.  11 10,  referring  to  the  Westinghouse 
Catenery  line  construction. 

We  acknowledge  the  receipt  of  the  Ninth  Annual  Report  of  the 


International  Association  of  Municipal  Electricians.  This  con- 
vention was  held  at  St.  Louis,  Mo.,  September  13  and  14,  1904. 
The  treasurer  of  the  Association  is  Mr  G.  F.  Macdonald, 
Ottawa,  while  Mr.  John  S.  Craig,  of  Toronto,  is  a  member  of 
the  executive  committee. 


To  take  care  of  its  rapidly  increasing  business,  the  Hamilton 
Cataract  Power,  Light  and  Traction  Company  are  making  ex- 
tensive additions  to  their  power  plant  at  DeCew  Falls.  Orders 
specifying  prompt  delivery  have  been  placed  with  the  Canadian 
Westinghouse  Company  for  the  following  apparatus  :  Two 
6400  k.  w.  3-phase,  2400  volt,  8000  alteration,  287  r.p.m.,  2  bearing 
generators  with  motor-driven  exciters  and  switch-board  appara- 
tus ;  four  3200  k.  w.  oil  insulated  water  cooled  raising  trans- 
formers. 


s 


Babcock  &  Wilcox 

LIMITED 

PATENT 

WATER-TUBE  BOILERS 


ABSOLUTBL  Y  SAFE 

THE  STANDARD  BOILER  OF  THE  WORLD 

Over  5,000,000  H.  p.  now  in  use 

We  send  our  text-book  "Steam"  free  on  request 

Head  Office  for  Canada  : 

11  Platce  d'Armes,  MONTREAL 

Branch  Office  :  114  King  St.  West.  TORONTO 


"B.  &  W."  Boiler  Fitted  with  Superheater 


Most  of  the  Largest  Corporation,  Public  atrid 
Private  Steam  Plants  in  Canada  are  insured  in 


15he 

CanocdiaLn  Casualty 

and  Boiler 
Insurance  Comipany 

Tororvto 

Because 

TKe  Utmost  Care  is  E^xercised  in  Making  Inspec- 
tions, Fvillest  R.eports  Given  and  the  Highest 
Engineering  Service  is  Rendered  All  Clients 
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Crocker- Wheeler 
Apparatus 


Direct  and  Alternating 


CANADIAN  REPRESENTATIVES 

.  .  THE  .  . 


PACKARD  ELECTRIC  CO.,  limited 

ST.  CATHARINES 
MONTREAL  WINNIPEG 
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Pittsburgh  Transformers. 

We  wish  to  put  it  into  as  plain  words  as 
possible  that  Pittsburgh  transformers  are  the 
best  transformers  made,  and  that  we  give  our 
customers  the  best  and  promptest  service. 

There  is  only  one  real  way  to  show  this, 
and  that  is  for  you  to  order  a  transformer  and 
see  for  yourself.  You  run  no  risk  whatever, 
for  your  order  will  be  accepted  by  us  with 
the  distinct  understanding  that  you  can  send 
the  transformers  back  any  time  within  sixty 
days,  if  you  do  not  like  them,  and  we  will 
pay  the  freight  both  ways.  It  does  not  mat- 
ter what  your  reasons  may  be  ;  your  mere 
statement  of  the  fact  will  be  final. 

We  may  as  well  own  up  that  we  don't  run 
any  risk  either,  for  nobody  has  yet  rejected 
our  transformers,  and  that  olTer  has  been 
standing  seven  years.  Will  you  not  send  us 
the  order  ? 

Pittsburgh  Transformer  Company 

Pittsburgh.  Pa. 
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ilr'K-  lii;lit  plant 
aniiois,  l  OiiMiltini;-  i-ii- 
sanio.     W  i'ik  will  In 


at  us 


Sx.l,u-v.  Ca,H-  H, 
islall  a  plant  with 
Mr.  (.■haiUvs  lira 
s  (.liii't  onu'ini'or 


SPARKS. 

Tlio  City  of  WilK-ylu-Kt  will  buiUl  an  i-K-v  lric  li.i;lit   plant,  ami 
has  ri'tainoil  llio  soi  \ ii  i's  ol  Mi.  i."haiK'-<  V 
Ciiioor,  ol'  Moulioal,  in  i-oiinoi-lion  with 
>l;uU>d  iiniiKiliaU-ly. 

The  Berlin  Kloitrio  Company  have  seevmil  thi'  nmti^ 
the  installation  of  the  lijrhtinji  and  electric.il  niai  liiiu  iy  i\ 
Clare  Bros.  &  Company,  l.iniileil,  Trestim,  OwU,  \\h 
ehan,^in^  their  plant  over  to  ek-ilrii.-  Uriw.  Tlu-  :\py. 
throughout  will  be  Westinijiiouse. 

The  St.  Lawrem-e  c'oal  Company,  l.iniiti  il,  w  liie  h  own 
siderable  exeellent  coal  properties  at  Xoith  S\thu  y,  (.'ap< 
ton,  will  shortly  eonimenee  operations  and 
eajvieity  of"  r.iising  500  tons  of  coal  a  day. 

dels,  C.E.,  of  Montreal,  has  been  retainetl  as  >.  hii'f  engineer  of 
the  company. 

It  is  unilerstooil  that  the  city  of  Winnipeg-  has  been  offered,  for 
$85,000,  an  option  on  the  Manitoba  or  Mml  tails,  situated  on  the 
Winnipeg  river,  about  (15  miles  t'vom  the  city.  The  property  is 
owned  by  Mr.  .X.  K.  llemli  and  it  is  clainu-dthat  New  York  en- 
>rincers  have  reported  that  iS.ooo  horse  power  can  be  developed 
and  iransmitteil  ti^  W'innipcij  ;U  a  cost  of  $1 ,000,000. 

The  new  C.  P.  K.  station  at  Revelstoke,  B.C.,  will  have  its  own 
electric  lighting:  plant,  which  is  being-  installed  by  the  A.  F.  Bar- 
ber Company,  of  \'ancouver.  The  same  company  are  also  in- 
stalling a  private  electric  lighting  system  in  the  new  CP. R. 
hotel  at  \'ictoria.  It  is  estimated  that  the  plant  will  cost  over 
$;5,ooo  and  will  be  one  of  the  finest  on  the  Pacific  Coast. 

Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  appeared 
before  the  Railway  Cominission  in  Ottawa  on  May  25th,  in  the 
hearing  of  the  City  of  Ottawa  versus  the  Ottawa  Street  Railway 
Company  re  the  Bank  street  subway.  The  City  wishes  to  build 
a  subway  on  Bank  street,  under  the  Canada  Atlantic  Railway 
tracks.  The  Street  Railway  Company  claims  that  the  construc- 
tion of  a  subway  would  require  additional  feeders  costing  $10,- 
000.  and  that  it  would  be  necessary  to  provide  336  horse  power 
additional  capacit     in  the  power  house.     Mr.  Kelsch,  for  the 


City,  explained  by  means  of  curves  how  the  power  required  to 
take  a  car  through  (he  subway  a  six  miles  per  hour  would  be 
less  than  is  requireil  to  start  a  car  on  the  level  and  accelerate  at 
the  speeil  reiiuired  to  maintain  schedule  time  on  the  Bank  street 
lines. 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Date. 

I,ight. 

Date. 

^xtinguisn. 

No.  of 
Honrs. 

July  1 

8  10 

July  2 

3  30 

7  20 

2 

8  10 

3 

3  30 

7  20 

3 

8  10 

4 

3  30 

7  20 

4 

8  10 

5 

3  40 

7  30 

5 

8  10 

6 

3  40 

7  30 

6 

8  10 

7 

3  40 

7  30 

7 

8  10 

8 

3  40 

7  30 

8 

10  00 

9 

3  40 

5  40 

9 

10  30 

10 

3  40 

5  10 

10 

1 1  10 

1 1 

3  40 

4  30 

1 1 

11  50 

12 

3  40 

3  50 

•3 

0  30 

13 

3  50 

3  20 

14 

I  20 

•4 

3  50 

2  30 

15 

No  Light 

•S 

No  Light 

16 

16 

17 

17 

18 

8  00 

18 

10  15 

2  15 

«9 

8  00 

19 

10  50 

2  50 

20 

8  00 

20 

II  20 

3  20 

21 

8  00 

21 

II  50 

3  50 

22 

8  00 

23 

0  20 

4  20 

8  00 

24 

0  50 

4  50 

24 

8  00 

25 

I  20 

5  20 

25 

8  00 

26 

I  50 

5  50 

26 

8  00 

27 

2  30 

6  30 

27 

7  50 

28 

3  10 

7  20 

28 

8  50 

29 

4  00 

8  10 

29 

8  50 

30 

4  00 

8  10 

JO 

8  50 

31 

4  00 

8  10 

3' 

7  50 

Aug.  I 

4  00 

8  10 

Total  '  56  05 


Keystone  Engineering  Gompany 

118  BAY  STREET,  TORONTO,  CANADA 


Phone  Main  3021 


LIMITED 


Consulting  and 
Contracting 


Electrical  Engineers 

Complete  Power  Plants  Designed  and  Equipped 


NATIONAL  ELECTRIC  CODE  STANDARD  WIRING 
ELECTRIC  WIRING 
SPECIALISTS  IN  IRON  ARMORED  CONDUIT 

ADVISORY  REPORTS 
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Did  you  ever  buy 
Gold  Dollars  for 
Seventy  Cents  ? 

Remember  our  question 
when  you  are  offered  an 
Incandescent  Lamp  at  a 
Low  Price  and  told  that  it 
is  as  good  as  SUNBEAM 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED. 

F.ciorv:  ST.  CATHAR.INES.  Ma^moifice^  TOR.ONTO. 
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I  GUTMANN  1 
1      V  METER.S  1 


GUWANN  RECOROIKC  wmMETER 
OLIS  (Ea  iMPERES  B3  CtCLES  Mi 
SANCAMO  EIECTRIC-  COMPANY 
SPJBINCFiab,IU.lNOIS.U.S.A^, 


^  Efficiency,  Simplicity  of 

^  Design,  a.nd  D\ist  a.nd 

^  Waterproof  Construction 

t  Also  Extremely  Light  Weight. 

Reads  Directly  in  Watt  Hours. 


JOHN  FORMAN 

708-710  Craig  St.    V  MONTREAL 


June,  1905 
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ALLIS-GHALMERS-BULLOGK 

LIMITED 


A  1500  K.  W.  ENGINE  TYPE  A.  C.  GENERATOR. 

We  are  now  building  an  Alternating  Current  Generator  of  this  type  for  the  town  of  Calgary.    Advantages  :  No  belting  ; 
economy  of  floor  space  ;  quiet  in  operation  ;  simple  and  durable  ;  high  efficiency. 


COMPLETE  LIGHTING  AND  POWER  PLANTS 


Btfilders  of  the  Machinery  of  the  Allis-Chalmers  Co.,  Milwaakee  ;  the  Bollock  Electric 
Mfg.  Co.,  Cincinnati;  the  IngersoII-Sergeant  Drill  Co.,  New  York; 
the  Lidgerwood  Mfg.  Co.,  New  York. 


Works:  MONTREAL. 
Offices :  HALIFAX,  TORONTO,  WINNIPEG,  NELSON,  VANCOUVER. 
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SPARKS. 

Tlio  Selkirk  KloitiK-  l.l.ulil  ."v  l\nv>M  t.\Miipany,  of  Solkirk, 
Man.,  has  n>ciM>tly  boon  iiKorporatod  hy  iMossis.  Janu-s  Sluart, 
RoU'rt  -M.  Stuart,  M.  Pollard,  John  T.  Haig,  of  W  innipou  and 
John  Stalker,  of  Selkirk.     The  capital  is  plaoeil  al  .$.;,(i,OiHi. 

The  Windsor  Hotel  (.'onipany,  Motilroal.  liavo  decided  to 
build  an  addition  to  ll\eir  hotel.  Tlie  new  wini;  will  eonlain  200 
rooms,  eate.  power  house,  ete.,  anil  be  desii;iuHl  to  K'a\  e  no  room 
:or  eoniplaint  as  regards  hotel  aceoninioilation  in  Alonln  al.  Mr. 
W.  -S,  WeUlon,  nianai;ei-,  s.iys  the  power  lionse  tor  llu'  luw  holel 

^\-.lenis,  eleetrie  motors.  eU'\ators,  ieiVii;eralion  sysleins,  heal- 


ing; and  M'lUilallni;.  I'oi-  both  the  present  and  new  hotel,  the 
servioes  olMi-.  K.  S.  Kelsrii  lia\ e  lieen  retained.  He  will  have 
eharue  of  all  en-ineeririK  work. 

The  Onebeo  Railway,  l-itcht  &  Power  Company,  Quebec,  have 
n-tained  the  sei  \  icc's  nf  I\lr.  R.  S.  Kelsch,  consulting-  engineer, 
Montreal,  in  ciiniieclion  with  the  reconstruction  of  their  entire  gen- 
eralion  ai\d  distribution  sj-steni.  The  increased  demand  for 
liL;lil  and  power  supplied  by  this  company  necessitates  the  en- 
larL;cnu  n(  ol  llu'ir  plant.  The  plans  for  reconstruction,  when 
conipleliHl,  will  i;i\  e  additional  capacity  and  a  reserve  capacity  in 
all  parts  of  the  sN  steni,  which  will  permit  maintaining  a  reliable 
service  uiiiler  almost  any  emergency  that  may  arise.  The  com- 
pany will  spiMul  $300,000  on  the  improvements. 


I  STEAM  PLANTS 


We  can  supply  complete  steam  plants  for  any 
purpose.     This  will  include  Engines  (Wheelock,  Corliss  or 

the  Ideal  high  speed),  Boilers,  Condensers,  Pumps,  Heaters, 

Piping,  Valves  and  all  other  accessories.  We  make  a  specialty 
of  Electrical  Power  Plants. 

 SEND  FOR  ESTIMATES  

THE  GOLDIE  &  McGULLOCH  CO.,  LIMITED 

GfVLT,  ONTARIO,  Gf\Nf\Df\ 

We  Make  Wheelock  Engines,  Corliss  Engines.  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps  Water 
Wtieels,  Oatmeal  Mill  Machinery,  Flour  Mill  Machinery,  Gyrators,  Wood-Working  Machineiy.  Shingle  Machinery,  Heading  and 
Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull- 
eys, Safes,  Vaults  and  Vault  Doors. 


CARTON  DANIELS  LIGHTNING  ARRESTERS 


The  Garton  Daniels  Lightning  Arresters 
are  devices  made  in  many  styles,  for  use  on 
Electric  Railway,  Light  and  Power  Circuits, 
both  for  Direct  and  Alternating  Currents. 
They  offer  the  discharge  a  path  to  earth  of 
low  resistance. 

They  also  cut  off  the  flow  of  normal  cur- 
rent so  that  your  circuits  will  not  be  grounded. 

If  you  are  interested  we  will  mail  ycu  a 
pamphlet. 


me 


R.  E.  T.  PRINGLE  CO.,  limited 


MaLnufacturers  aLtid  Dealers  in 

ELECTRICAL  APPARATUS  AND  SUPPLIES 

ST  JHON,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT. 
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A  by-law  to  raise  $35,000  for  an  electric  light  plant  will  be 
voted  on  by  the  ratepayers  of  Napanee,  Ont.,  on  July  7th. 

The  Peterboro  Radial  Railway  Company  are  said  to  be  con- 
sidering the  extension  of  their  line  to  Lakefield  and  Young  s 
Point. 

Associated  with  the  municipal  improvements  at  English  Bay, 
Vancouver,  B.C.,  will  be  the  putting  in  of  special  electric  lights 
along  the  pathways.  An  underground  system  of  wires  will  be 
adopted. 

The  Portneuf  &  Quebec  Electric  Company  of  Quebec  elected 
the  following  officers  last  month  :  President,  C.  F.  Guay;  vice- 
president,  I.  N.  Belleau  ;  secretary-treasurer,  C.  F.  Delage, 
M.  P.  P. 


The  City  Council  of  Vancouver,  B.C.,  are  considering  the  ad- 
visability of  buying  out  the  electric  lighting  and  power  plant  at 
the  close  of  the  contract  next  year  and  running  it  under  munici- 
pal ownership. 

Mr.  C.  W.  Bongard,  dealer  in  electrical  supplies,  is  removing 
from  the  building  which  he  has  occupied  on  Adelaide  street 
West  to  larger  premises  at  130  Bay  St.,  Toronto.  This  change 
has  been  rendered  necessary  by  the  growth  of  the  business. 

The  town  folk  of  Field,  B.C.,  are  n  )w  rejoicing  in  the  recent 
decision  of  the  C.P.R.  to  supply  the  town  with  electricity.  The 
A.  F.  Barber  Company,  of  Vancouver,  secured  the  contract  from 
the  C.P.R.  to  erect  poles  and  string  the  wires  all  over  the  town. 
The  same  company  have  also  wired  most  of  the  buildings  in 
Field. 


H6e  B.  S*  W.  Time  SwitcK 

Don't  waste  your  current.  Let  a  B.  &  W.  Automatic 
Time  Switch  control  your  window  lig-hts  and  si^ns. 
Always  on  time.  Type  A  turns  "off,"  Type  B  turns  "on 
and  off." 

SIMPLE.  RELIABLE,         MODERATE  PRICE 

SEND  FOR  CIRCULARS.   "DO  IT  NOW." 

^  ^  Ma.rv ufa.ctured  By  •>« 

TKe  Berlin  Electric  Company 

Berlin.  Ont. 


Fred  Thomson  @.  Co. 

770-772-774  Cra^ig  Street, 
MONTREAL 

ARAMATURES  REWOUND 

COMMUTATORS  REFILLED 

TRANSFORMERS  REPAIRED 

Electrical  R.epairs 

^»WWWVWWWWWVVVVVVSA^  ^VVVVWVWVWWWVWWV 

Write  for  our  Quotations  ♦  ♦  ♦ 


DO  NOT  SHUT  DOWN — we  can  loan  you  apparatus  while  we  make 

repairs 


ARMATURES  IN  STOCK 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 


Also  Mtvrvufacture 


Condvlit    Boxes,   Bvishings.  Lockrvvits   a.nd  Fittings 
of   every    description.   a.s   well    a-s   Knife  Switches 
and   Enclosed   F\ises.  ^ 
GET  OUR  PRICES  BEFORE  ORDERING. 


LINE    AND    CONSTR.UCTION  MATERIAL 


I  KKL  I'OLKS 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 
FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.   .   .  -   .  - 

TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 


GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 


J.  A.  DAWSON  6.  CO..  ML^N^^'ilf 'o^trV 


A  Steel  Penstock 


CABLE  ADDRESS 
CHALLENGE 


BRANCH 

OFFICES 

FROM 

OCEAN 

TO 

OCEAN 

Codes 
Lieber'a 
ABC  4th  Ed. 
Private 


18  Ft.  Diam.  and  a  Mile  and  a  Quarter  Long. 

successfully  completed  by  us  last  year 
at  Niagara  Falls,  is  proof  of  our  ability  to 
handle  work  of  this  character. 
Let  us  estimate  on  your  needs. 
Correspondence  invited. 


THE  JENGKES  MACHINE  CO.,  LIMITED 


Works  and  Head  Office,  54  Lansdowne  St.,  SHERBROOKE,  QUE. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 

ELECTRICAL  SUPPLffiS  -  -  708-710  Craig  Street,  MONTREAL 
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PROGRAMME  OF  FIFTEENTH  ANNUAL  CONVENTION  OF 
CANADIAN  ELECTRICAL  ASSOCIATION 

Convention  Headquarters,  Canadian  Society  of  Civil 
Engineers'  Building,  877  Dorchester  Street,  Montreal. 


WEDNESDAY.  JUNE  21st. 

10  A.M. — Meeting  of  Executive  Committee. 
ro.30  A.M. — Opening  Session. 
Reports. 

Papers  :  "  Transformers,"  by  R.  T.  McKeen  ;  "  Selection 
and  Maintenance  of  Service  Meters,"  by  William  Brad- 
shaw  ;  "  Incandescent  Lamps,"  by  A.  B.  Lambe. 
Question  Box. 


THURSDAY,  JUNE  22nd. 

-Papers  :  "  The  Operation  of  Alternators 


10  A.M.  —  i'apers  :  1  ne  Operation  01  Alternators  m  Parallel," 
by  A.  L.  Mudge  ;  "  Induction  Motors,"  by  H.  A.  Bur- 
son  ;  "  Heating  of  Enclosed  Conductors,"  by  Prof.  R. 
B.  Owens. 

1. 00  P.M. — Special  X'isit  aiul  Luncheon  at  the  AUis-Chalmers- 

Bullock  Company's  factory,  Rockfield. 
3.00  P.M. — Visits  to  Electrical  Sub-stations,  etc.,  in  Montreal — 

Details  to  be  furnished  later. 

FRIDAY.  JUNE  23rd. 

10  A.M. — Papers  :    "  Economy  of  Isolated   Plants,"  by  K.  L. 

Aitken  ;   "  Notes  on  Steam  Engines  and  Boilers,"  by 

Wm.  McKay. 

Question  Box. 
2  P.M. — Election  of  Officers. 

Unfinished  Business. 


Local  Committee. 


H.  D.  Bayi 


R.  S.  Kcisc 

K.  W  ilson  I 
K.  1.  I'l 
C.  L.  Sisc, 
E.  V.  Sise. 


Prof.  R.  B.  Owens. 
H.  J.  Fuller. 
Wallace  C.  Johnson. 
W.  K.  Dean. 
Alf.  Collyer. 


Transportation. 
PcMsoTis  atlc-iuliiiL;  lllis  (.'oiu  ('111  Icin  sluMilil  |)u  ri-li.i  sc  a  full  fare 
oiu-  li.  ki'l  111  Mi'iiIu  mI,  .mil         Ihmti  llic  lirkcl  .is^onl  from 

wluini  llu-\  Imi\,  ,1  >  ri  lilic  ,ilr  (il  puirliasi-.  I  Ins  i  ri  I  iliiale  when 
sigui-tl  l)\-  the  Scciclaiy  of  llie  .Association  will  cnlitk-  them  to 
return  at  one-third  fare  over  the  G.T. R. ,  C.P.R.,  or  American 
roads. 


Thi'ouL;! 
pany,  s]..  > 
by  the  Si  i, 
Montreal. 


llu' 


M, 


1 1  Street  Railway  Com- 
u  Uels  will  be  furnished 
tlinir  the  Convention  in 
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THE  CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 


The  tifteentli  annual  convention  of  the  Canadian 
Klectrical  Association  will  be  held  in  the  city  of  Mon- 
treal on  Wednesday,  Tluiisday  and  I'liday,  June  21st, 
jjnd  and  j  jrd  next.  The  pros^ramnie,  w  hicii  is  print- 
ed on  tlie  precedinij  page,  is  ol  an  excellent 
character  and  should  induce  every  central  station,  elec- 
tric railway,  teles^rai->h  and  telephone  man  to  attend. 

Montreal  is  to  the  visitor  one  of  the  most  interesting- 
cities  on  this  Continent.  I'irst  incorporated  in  1832, 
its  population  has  thrown  to  350,000.  It  is  the  com- 
mercial metropolis  of  Canada,  and  being  the  head  of 
ocean  navigation  is  particularly  lively  during  the  sum- 
mer months.  Mount  Royal,  which  is  seven  hundred 
feet  in  height  and  covers  an  area  of  four  hundred  and 
thirty  acres,  is  the  pride  of  the  city.  From  various 
elevations  splendid  views  may  be  had  of  the  city  and 
surrounding  country. 

Montreal  possesses  many  fine  churches  and  public 
buildings.     Among  the  former  are  the  parish  church 


Canadian  Society  of  Civil  Encuneers'  Building,  877  Dor- 
chester Street,  Montreal,  where  the  Conven- 
tion WILL  BE  Held. 


of  Notre  Dame  opposite  Place  d'Armes,  and  St.  James 
Cathedral,  the  latter  commenced  in  1852  and  still  un- 
finished. Chief  among  the  educational  buildings  is  the 
celebrated  McGill  University,  the  electrical  and  other 
laboratories  of  which  will  be  open  for  the  inspection  of 
visitors  to  this  convention.  If  space  permitted,  men- 
tion might  be  made  of  scores  of  other  buildings  and 
places  of  interest  to  the  visitor,  but  a  few  words  must 
be  said  about  the  convention  programme. 

Through  the  courtesy  of  the  Canadian  Society  of 
Civil  Engineers,  the  business  sessions  will  be  held  in 
the  large  meeting  room  of  the  Society's  building  at 
877  Dorchester  street.  This  building  is  close  to  the 
Windsor  Hotel.  Nine  papers  on  a  variety  of  subjects 
are  promised,  affording  valuable  information  and  plen- 


ty of  material  for  useful  discussion.  The  "Question 
Box,"  so  much  appreciated  at  the  last  convention, 
gives  promise  this  year  of  being  still  more  interesting 
and  valuable.  Mr.  Dion,  the  editor,  has  been  un- 
tiring in  his  efforts  for  its  success.  The  well-known 
hospitality  of  the  electrical  men  of  the  convention  city 
is  a  guarantee  that  the  visitors  will  not  lack  enter- 
tainment. 

With  the  possible  exception  of  Niagara  Falls,  it  is 
doubtful  if  there  is  another  place  in  Canada  where 
there  is  so  much  to  interest  the  electrical  fraternity. 
Besides  the  several  plants  described  in  this  number, 
there  are  many  other  interesting  installations,  of  which 
we  might  mention  the  following  : 

The  Lachine  Canal  power  house,  with  two  75  k.w. 
a.  c.  three-phase  60  cycle  generators  for  operating  the 
lock  gates  and  for  lighting;  the  Dominion  Cotton  Com- 
pany's mill  at  Maisonneuve,  where  alternating  current 
to  the  extent  of  about  2,000  h.p.  is  used  in  motors 
throughout  the  works ;  the  Locomotive  &  Machine 
Company's  power  plant,  which  includes  two  Western 
Electric  generators,  one  engine-driven, the  other  motor- 
driven;  the  Canada  Car  Company,  whose  generating 
plant  consists  of  two  Curtis  turbines  direct-connected 
to  two  Canadian  General  Electric  alternators  ;  the 
Wire  &  Cable  Company  at  241  Guy  street,  where  may 
be  seen  one  of  the  most  complete  private  plants  in 
Canada  and  interesting  applications  of  the  individual 
drive,  many  machines  starting  and  stopping  automatic- 
ally; the  two  stations  of  the  Montreal  Water  &  Power 
Company,  the  one  located  on  Clarke  avenue,  West- 
mount,  being  operated  by  a  Bullock  three-phase  induc- 
tion motor  of  approximately  250  h.p.,  the  other  located 
on  Charlevoix  street,  Point  St.  Charles,  being  operated 
by  a  synchronous  motor;  the  new  plant  of  the  Bank 
of  Montreal  on  St.  James  street,  also  a  small  though 
interesting  installation  at  Ogilvie'e  Royal  Mill,  con- 
sisting of  a  Dick-Kerr  two-phase  220-volt  generator 
formerly  used  to  do  the  lighting  of  the  mill  but  now 
operated  as  a  motor.  The  motor  generator  sets  at  the 
Canadian  Pacific  and  Great  Northwestern  Telegraph 
Company's  exchanges  are  also  of  interest. 

The  Local  Committee  have  made  most  complete 
arrangements,  and  given  favorable  weather,  the  success 
of  the  convention  is  assured.  This  committee  is  com- 
posed of  Messrs.  H.  D.  Bayne  (Canadian  Westing- 
house  Company),  chairman  ;  R.  E.  T.  Pringle  ;  Alfred 
Collyer  (Allls-Chalmers-Bullock)  ;  C.  F.  Sise,  jr., 
(assistant  superintendent  Bell  Telephone  Company)  ; 
W.  F.  Dean  (Canadian  General  Electric  Company)  ; 
R.  S.  Kelsch,  consulting  engineer  ;  H.  J.  Fuller 
(Canadian  Fairbanks  Company)  ;  Prof.  R.  B.  Owens  ; 
Wallace  C.  Johnson  (Shawinigan  Water  &  Power 
Company)  ;  E.  F.  Sise  (Manager  Wire  &  Cable  Com- 
pany) ;  F.  Wilson  Fairman. 

BOILER  MAKERS  IN  TORONTO. 

The  seventeenth  annual  convention  of  the  American 
Boiler  Manufacturers'  Association  of  the  L'nited  States 
and  Canada  will  be  held  at  the  King  Edward  Hotel, 
Toronto,  on  July  25,  26  and  27,  1905.  Mr.  J.  J. 
Main,  manager  of  the  Canadian  Heine  Safety  Boiler 
Company,  is  third  vice-president  of  the  association. 
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THE  MONTREAL  LIGHT,  HEAT  AND  POWER  COMPANY 


By  acquiring    a    majority    of  the 
ot    the    Montreal    tlas  Company, 
Company,      Montreal      and    St.  L 


la!  stock 
1' Ice- trie 
0  Lioht 


and  Power  Company,  Imperial  Electric  Light  Com- 
pany, Standard  Lii^ht  and  Power  Company,  Citizens' 
Lij^^ht  and  Power  Company,  Temple  Electric  Company 
and  Lachine  Rapids  Hydraulic  and  Land  Company, 
the  Montreal  Lis^'ht.  Heat  and  Power  Company  control, 


Fig.  I. — Map  Showing  Location  of  Water  Power  Plants  and 
Distributing  Stations. 

with  the  exception  of  one  small  plant,  the  entire  supply 
of  gas  and  electrical  energy  in  the  city  of  Montreal  and 
its  suburbs.  When,  therefore,  it  is  stated  that  Mon- 
treal consumes  more  electrically-transmitted  water 
power  than  any  other  city  in  the  world,  and  is  the 
largest  electrical  centre  in  Canada,  the  magnitude  of 
the  company's  system  may  be  more  clearly  under- 
stood. This  article  will  deal  exclusively  with  the  genera- 
tion and  supply  of  electric  energy. 

Power  is  derived  from  three  sources,  name- 
ly, Chambly,  Lachine  and  Shawinigan, locat- 
ed at  distances  of  17,  5  and  85  miles  respec- 
tively from  the  city.  The  capacity  of  the 
generators  at  these  stations  and  the  voltages 
used  for  transmission  are  as  follows: 

Chambly  power  house,  16,800  k.w.  ;  25,- 
000  volts. 

Lachine  power  house,  6,000  k.w.  ;  5,000 
volts. 

Shawinigan  power  house,  17,850  k.w.; 
50,000  volts. 

All  the  power  generated  at  Chambly  and 
Lachine  is  transmitted  to  Montreal,  while 
perhaps  10,000  k.w.  of  the  Shawinigan 
energy  is  thus  utilized.  A  fifty-year  con- 
tract requires  the  Shawinigan  Water  and 
Power  Company  to  deliver  up  to  20,000 
h.p.  for  electrical  supply  in  Montreal. 


There  are  also  in  various  parts  of  the  city  reserve 
steam  stations  having  a  total  capacity  of  about  6,000 
k.w. 

THE  CHAMBLY  DEVELOPMENT. 

The  power  at  Chambly  is  derived  from  the  rapids  of 
the  Richelieu  river  and  a  head  of  about  32  feet  is  ob- 
tained by  a  dam  extending  across  the  river  near  the 
village  of  Richelieu.  The  power  house  is  about  310 
feet  long  by  50  feet  wide,  and  the  hydraulic  equipment 
was  designed  for  the  development  of  23,500  electrical 
h.p.  There  are  eight  main  units,  each  consisting  of 
four  51  inch  McCormick  turbines  operating  at  149 
r.p.m.  and  direct  connected  to  eight  alternators. 
Four  of  these  alternators  were  manufactured  by  the 
Canadian  General  Electric  Company  and  are  rated  at 
2,200  k.w.  each,  at  2,200  volts  two-phase,  while  the 
other  four  are  of  the  Stanley  type  and  each  has  a  ca- 
pacity of  2,000  k.w.  at  2,200  volts  two-phase.  All 
the  machines  are  capable  of  a  considerable  overload 
for  extended  periods.  They  operate  at  63  cycles, 
which  is  a  compromise  between  60  and  66  cycles,  both 
of  which  frequencies  were  formerly  found  in  the  water 
power  stations  that  contributed  to  electrical  supply  in 
Montreal.  There  are,  in  addition  to  these  generators, 
two  300  k.w.  125  volt  exciters,  each  direct  connected 
to  the  horizontal  shaft  of  two  27-inch  turbine  wheels 
rated  at  450  h.p.  and  operating  at  250  r.p.m.  Lom- 
bard governors  are  employed  for  regulating  the 
wheels.  A  certain  amount  of  power  is  supplied  at 
2,200  volts  to  the  neighboring  villages  of  Richelieu, 
Chambly  and  St.  Johns,  but  by  far  the  larger  portion 
is  raised  to  a  higher  voltage  for  long  distance  trans- 
mission. 

From  each  of  the  eight  2,200  k.w.  two-phase 
generators,  single  conductor  750,000  cm.  paper  in- 
sulated lead  covered  cables  carry  the  current  to  the  oil 
switches,  which  are  manually  operated 'and  which  can 
be  connected  to  either  of  two  sets  of  busbars.  To  the 
generator  busbars  are  connected,  through  G.E.  type 
"  H"  motor-operated  oil  switches,  five  banks  of  Wes- 
tinghouse  air-blast  step-up  transformers,  each  bank 
having  a  capacity  of  5,500  k.w.     By  means  of  these 


Fig.  2. — Interior  View  of  Chambly  Power  Hovse. 
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step-up  transformers,  which  are  connected  in  "T"  on 
the  primary  side,  the  voltage  is  transformed  from  2,200 
volts  two-phase  to  25,000  volts  three-phase.  The  high 
tension  current  is  then  taken  to  a  selector  knife  switch- 
board and  from  thence  by  means  of  three  conductor 
25,000  volt  paper  insulated  cables  to  the  overhead 
lines,  the  cables  joining"  same  in  a  terminal  house. 
After  leaving  the  terminal  house,  the  twelve  bare 


Fig.  3. — Generator  Switchboard,  Chamblv  Power  House. 

conductors  that  make  up  the  four  three-phase  circuits 
are  carried  on  two  separate  pole  lines,  two  circuits  to 
a  pole  line.  A  short  distance  from  the  Chambly  power 
house  the  two  pole  lines  cross  the  Richelieu  river.  In 
this  crossing,  six  spans  are  employed  and  six  concrete 
piers  erected  in  the  river  to  support  the  poles,  two 
poles  being  set  in  each  pier.     Each  pole  crossing  the 


Kui.  4. — Chamblv  Transmission  Linic. 

river  is  double  cross-armed.  The  length  ot  each  span 
is  about  125  feet. 

A  little  further  on  from  the  river  crossing,  the 
Chambly  Canal  has  to  be  negotiated.  It  is  accom- 
plished by  means  of  four  steel  towers — two  towers 
being  used  lor  each  pole  line.  The  length  of  span 
over  this  canal  is  about  132  feet.  The  distance  be- 
tween the  bottom  of  the  lowest  transmission  wire  and 


the  surface  of  the  water  in  the  canal  is  148  feet.  The 
top  of  each  tower  measures  16^  inches  by  16^  inches, 
exclusive  of  the  cross  pieces  which  support  the  cross- 
arms. 

Each  tower  is  provided  with  a  ladder  and  supports 
three  sets  of  cross-arms,  each  consisting  of  four  cross 
arms  in  one  horizontal  plane.  One  set  of  cross-arms 
rest  on  the  top  of  the  tower  ;  the  centre  of  the  middle 
set  is  36  inches  below  that  of  the  highest  and  the  cen- 
tre of  the  lowest  set  is  30  inches  below  that  of  the 
second. 

The  wooden  cross-arms  on  the  towers  are  13  feet 
long  and  the  width  across  the  four  arms,  making  up  a 
set,  is  about  four  feet.  After  leaving  the  towers  at  the 
Chambly  canal,  the  transmission  lines  are  carried  on 
cedar  poles  between  40  and  45  feet  long,  set  5  feet  in 
the  ground  and  90  feet  apart.  The  pole  line  runs  over 
the  right-of-way  of  the  Central  Vermont  railway,  one 


Fig.  4.- 


-PoLE  with  Cross  Arms  in  Position,  Chambly  Trans- 
mission Line. 


ViG.  6. — Transposition  Poles. 

pole  line  on  each  side  of  the  track.  At  the  Montrea 
end  of  the  transmission  line,  the  wires  have  to  cross 
over  the  St.  Lawrence  river.  The  crossing  is  effected 
by  carrying  the  wires  over  the  top  of  the  Victoria 
bridge  on  special  fixtures.  From  the  Victoria  bridge 
the  transmission  lines  run  to  a  point  about  4,000  feet 
from  the  sub-station,  where  other  terminal  houses  are 
erected,  similar  to  the  ones  at  the  Chambly  end.  The 
reason  that  the  last  4,000  feet  of  the  transmission  line 
is  underground  is  due  to  the  fact  that  the  Lachine 
canal  has  to  be  crossed. 

The  transmission  wire  is  of  bare,  medium  drawn 
copper  No.  00  B.  &  S.  guage.  Each  circuit  is  arranged 
in  the  form  of  an  equilateral  triangle — 30  inches  centre. 
The  cross-arms  are  Georgia  pine — 11  feet  long  x  4 
inches  thick  and  5  inches  wide,  and  were  treated  with 
a  preservative.  The  pins  which  are  used  are  hickory, 
boiled  in  stearine.  The  insulators  used  on  the  Chambly 
transmission  lines  are  6  inch  porcel.iin  Bock  and  Mer- 
shon  type  triple  petticoat. 

The  H.  T.  cable  contains  throe  standard  copper  con- 
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ductors  ot  jji.noo  cm.  cross  section  each.  l^apcr 
saturated  with  compound  is  the  only  insulation  in  those 
cables.  Outside  of  the  paper  is  a  lead  sheath  about 
3-33  inches  thick.  The  side  of  each  conductor  is  about 
7-it>  inches  distant  from  the  lead  sheath  at  the  nearest 
point  and  the  distance  between  the  conductors  them- 
selves is  1 1- 16  inches.  The  lead  sheath  of  the  cables 
contains  about  3  per  cent,  of  tin.  The  outside 
diameter  of  the  cable  is  about  31-16  inches.  The 
cable  was  manufactured  and  installed  by  the  National 
Conduit  &  Cable  Company,  New  York,  N.Y. 

The  lightning  protection  for  the  Chambly  trans- 
mission lines  consists  of  barb  wire.  Three  lines  of 
barb  wire  are  run  on  pony  glass  insulators  on  each  pole 
lino,  two  lines  being  run  on  the  ends  of  the  top  cross- 


l-"ic;.  7. — Ti  KBiNKS,  Lachine  Power  Hoi  se. 


arms,  32  inches  from  the  line  wire,  and  the  third  on  the 
top  of  the  pole,  the  three  barbed  wires  being  joined  to- 
gether at  each  pole  and  grounded.  In  addition  to  this 
protection,  Westinghouse  low  equivalent  A.  C.  light- 
ning arresters  and  choke  coils  are  used — these  banks 
of  arresters  being  located  at  each  end  of  the  trans- 
mission lines  in  the  terminal  houses. 

The  Chambly  plant,  it  should  be  stated,  is  the  re- 
sult of  reconstructing  and  doubling  the  capacity  of  the 


Fig.  8. — Switchboard  Galleries,  Lachine  Power  House. 


old  plant,  which  operated  at  12,000  volts,  two-phase. 
The  reconstruction  was  carried  out  by  Mr.  P.  G. 
Gossler,  the  late  general  superintendent. 

THE  LACHINE  DEVELOPMENT. 

The  Lachine  station  of  the  Montreal  Light,  Heat  & 
Power  Company  is  situated  on  the  Lachine  rapids  of 
the  St.  Lawrence,  between  the  island  of  Montreal  and 
the  south  bank  of  the  stream.  A  large  breakwater, 
about  a  mile  in  length,  was  constructed  up  and  down 
through  the  rapids  and  a  power  station  and  dam  was 


thrown  across  that  portion  of  the  river  between  the 
breakwater  and  the  Montreal  bank.  The  head  of 
water  thus  secured  is  16  feet.  On  account  of  the  low 
head  a  number  of  single  vertical  shaft  turbines  were 
installed,  six  being  used  to  drive  each  unit.  The 
station  is  designed  for  a  total  of  twelve  units  of  750 
k.w.  capacity  each,  though  only  eight  are  installed  at 
present.  Each  generator  having  its  horizontal  shaft 
geared  to  six  vertical  wheels,  it  was  thought  desir- 
able to  arrange  the  generators  in  three  groups,  each 
group  being  two  generators  wide  and  two  long.  The 
power  house  is  therefore  a  long  narrow  building,  its 
dimensions  being  1,000  feet  long  by  50  feet  wide  in  the 
main  part.  The  alternators  are  of  C.G.E.  manufacture 
and  are  rated  at  750  k.w.  and  5,000  volts  three  phase. 
The  frequency  is  60  cycles.  Four  exciting  dynamos 
are  provided  for  the  alternators,  each  being  rated  at 
75  k.w.  and  90  to  175  volts  and  driven  at  a  normal 
speed  of  660  r.p.m.  by  a  belt  from  a  separate  water 
wheel.  The  available  head  at  this  power  house  is 
subject  to  much  variation,  causing  changes  in  the 
speeds  of  both  the  alternators  and  the  exciters,  and 
these  changes  must  be  compensated  for  by  different 
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Fig.  9.— Front  View  Central  Station,  Montreal. 


currents  and  degrees  of  saturation  in  the  alternator 
magnets,  in  order  to  maintain  a  constant  alternating 
voltage. 

The  switchboard  is  of  the  bench  board  type  and  is 
arranged  to  control  twelve  generators  and  twelve  out- 
going circuits.  Each  circuit  and  each  generator  has 
its  own  oil  switch,  which  is  operated  electrically  from  a 
controULng  board  on  the  second  floor,  the  switches 
themselves  being  on  the  ground  floor.  On  the  first 
floor  are  three  tie-in  switches,  by  means  of  which  the 
whole  installation  can  be  divided  into  four  or  less  sec- 
tions, so  that  it  is  possible  to  run  four  absolutely  inde- 
pendent systems,  each  consisting  of  three  generators 
and  four  outgoing  circuits.  On  this  platform  are  also 
knife  switches  in  the  circuits  of  both  generators  and 
feeders,  so  that  the  current  can  be  entirely  cut  off  from 
the  oil  switches  in  case  any  work  is  required  to  be  done 
on  these.  The  whole  of  the  plant  is  entirely  controlled 
from  the  board  on  the  second  floor  and  on  this  board 
there  exists  no  pressure  greater  than  125  volts.  This 
switchboard  contains  all  controlling  switches  which  are 
required  for  operating  the  main  oil  switches  and  for  ad- 
justing the  current  in  the  fields  of  the  generators,  and 
from  here  also  the  speed  of  either  an  individual  unit  or 
of  two  or  more  units  simultaneously  can  be  adjusted; 
indeed,  tlie  only  operation  which  is  not  effected  from 
this  board  is  the  starting  up  and  shutting  down  of  the 
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turbines,  which  is  done  from  the  floor  of  the  power- 
house by  means  of  a  signal  system  which  is  worked 
from  the  board. 

As  the  distance  from  the  Lachine  power-house  to  the 
sub-stations  in  Montreal  is  only  five  miles,  no  step-up 
transformers  are  employed,  the  current  being-  delivered 
at  5,000  volts  to  the  overhead  lines  for  transmission. 
There  are  two  distinct  pole  lines,  carrying  a  total  of  ten 
circuits,  which  terminate  on  the  south  side  of  the 
Lachine  canal  and  are  carried  to  the  distributing  station 
by  means  of  3-core  paper-insulated  cables.    The  wires 


Fig. 


-Interior  View  Central  Station,  Montreal 


of  the  transmission  line  are  bare  copper  of  No.  o  B.  & 
S.  guage  and  are  arranged  in  the  form  of  an  equilateral 
triangle,  18  inches  between  wires.  Six  of  the  trans- 
mission circuits  are  carried  on  steel  poles,  the  other 
four  transmission  circuits  on  cedar  poles. 

A  description  and  illustrations  of  the  Shawinigan 
power  station  appear  elsewhere  in  this  number. 

THE  DISTRIBUTING  STATIONS. 

The  Montreal  Light,  Heat  and  Power  Company 
operate  three  sub-stations.  At  the  McCord  street  sta- 
tion current  from  the  plant  at  Lachine  is  received  at 
4,000  volts,  three-phase,  63  cycles,  and  transformed  for 
distribution  to  2,400  volts.  For  this  purpose  there  are 
nine  air-blast  transformers  of  250  k.  w.  each, 
built  by  the  Wagner  Electric  Company,  and  four  of 
1,000  k.  w.  built  by  the  Canadian  General  Electric 
Company.  One  bank  of 
the  latter  are  connected  so 
as  to  change  the  current 
from  three-phase  on  the 
primary  coils  to  two  phase 
on  the  secondary  coils. 

The  Shawinigan  sub- 
station is  situated  in  Mais- 
onneuve,  a  suburb  of  Mon- 
treal. It  receives  the  three- 
phase  current  at  44,000 
volts  and  30  cycles  from  two 
aluminum  transmissidii 
lines,  which  current  is  sub- 
sequently delivered  to  the 
switchboard  of  the  Mon- 
treal Light,  Heat  and 
Power  Company,  located 
in  the  station,  at  63  cycles. 


For  the  purpose  of  consolidating  the  great  variety  ot 
systems  which  were  in  operation  in  Montreal,  the  com- 
pany decided  to  build  a  modern  transforming  and  dis- 
tributing station.  This  is  known  as  the  Central  station 
and  is  located  near  the  centre  of  the  city,  in  the  block 
bounded  by  Ottawa,  Wellington,  Prince  and  William 
streets.  It  is  constructed  of  brick  and  terra  cotta  and 
the  interior  measures  118x122  feet.  To  this  sub-station 
come  the  high  tension  transmission  lines  of  the  Lachine, 
Chambly  and  Shawinigan  systems.  The  four  high- 
tension  cables  of  the  Chambly  transmission  line  are 
brought  to  a  selector  knife  switchboard 
similar  to  the  one  at  the  generating  end 
of  the  line,  the  equipment  including  a 
25,000  volt  high  tension,  a  2,400  volt 
transformer  switchboard  and  a  2,400  volt 
distributing  feeder  switchboard. 

The  high  tension  switchboard  com- 
prises four  incoming  lines  and  five  trans- 
former primary  panels.  The  transformer 
switchboard  comprises  five  operating  and 
two  total  output  panels.  The  distribut- 
ing feeder  switchboard  comprises  sixteen 
panels  of  500  k.  w.  capacity  each,  and 
eleven  panels  of  1,000  k.  w.  capacity 
each,  at  2,400  volts.  The  circuit  break- 
ers with  which  these  panels  are  provided 
are  automatic,  the  final  break  taking 
place  in  oil. 

On  the  ground  floor  and  immediately 
under  the  distributing  switchboard  is 
located  a  set  of  27  circuit  breakers, 
similar  to  those  above.  These  are  intended  to  handle 
grounded  or  defective  circuits.  This  set  is  called  the 
"emergency  set."  The  high-tension  switchboard  is 
merely  a  selector  board  and  its  switches  are  only  in- 
tended to  open  the  transformer  primaries  under  no 
secondary  load  conditions. 

A  noticeable  feature  of  this  equipment  is  the  bank  of 
voltage  lowering  transformers,  ten  in  number.  These 
are  of  the  Westinghouse  air-cooled  type,  no  oil  being 
used  for  insulating.  They  are  the  largest  transformers 
in  the  world  and  weigh  24,000  pounds.  The  equipment 
of  this  station  will  ultimately  consist  of  sixteen  trans- 
formers of  2,750  k.  w.  each. 

The  transformers  are  permanently  connected  in  pairs; 
the  primaries  three-phase  22,000  volts,  the  secondaries 
2,400  or  4,800  volts   two-phase,  which   is  the  system 
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now  in  uso  by  ilio  .Montroiil  Lii^lit,  Ileal  iK:  Power 
Company  lor  distributini^-  purposes. 

There  are  also  installed  in  this  station  2(1  trans- 
formers of  the  natural  air-cooled  tvpc  of  30  k.w. 
capacity  each,  tor  operating-  the  enclosed  A.C.  city 
arc  lamps,  the  transformers  takins;-  the  energy  from 
the  main  transformers  at  2,000  volts  and  steppinj^- up  to 
4,Soo  volts.  The  A.C.  arc  lii;ht  equipment  of  trans- 
formers and  revrulators  was  made  by  tlio W  estern  l<;iec- 
tric  Company.  .About  half  of  the  PA",  load  is  distribut- 
ed from  this  station.  Synchronous  niotins  connected 
to  .'50  volts  n.  C.  ijenerators  lurnisli  current  for  the 
three-wire  J50  volts  D.C.  sysleni.  Rans^ed  about 
three  sides  of  the  sub-station  on  a  _i;allery  and  on  the 
side,  are  the  hij^h  and  low  tension  switchboards  which 
control  and  distribute  the  eners^^y. 


Mr.  VV.  McLea  Walbank, 

\'icc-President  and  Chief  Engineer. 

Current  for  the  250  and  500-volt,  three-wire  system, 
which  operates  direct-current  motors,  is  supplied  by 
two  motor  generators  at  the  central  sub-station.  Each 
of  these  motor  generators  is  made  up  of  a  300  k.w. 
2,400  volt,  two-phase  synchronous  motor  and  a  2:50 
k.w.  250  volt  direct-current  generator. 

The  Montreal  Light,  Heat  &  Power  Company  are 
rapidly  carrying  to  completion  the  reconstruction  and 
consolidation  plans  which  where  inaugurated  a  few 
years  ago  by  Mr.  P.  G.  Gossler,  then  general  super- 
intendent and  engineer  of  the  company,  and  for  which 
he  deserves  much  credit. 

LIGHT  AND   POWER  CONSUMPTION. 

The  rapid  increase  in  the  demand  for  light  and  power 
is  an  evidence  of  the  successful  management  of  the 


company.  The  totalconnected  load  of  streetlamps  num- 
bers i.Sjc)  of  the  arc  and  640  of  the  incandescent  type. 
There  are  at  present  served  11,249  customers  using 
commercial  arc  and  incandescent  lamps,  who  have 
connected  to  the  system  328,219  incandescent  lamps 
and  1 ,230  arc  lamps,  while  power  serv  ce  is  rendered 
to  902  customers  who  employ  1,373  electric  motors 
with  an  aggregate  capacity  of  257,101  h.p.  Of  the  total 
number  of  arc  street  lamps,  1,839,  the  enclosed  series 
alternating  comprise  1,514,  and  the  remaining  325 
lamps  are  of  the  series  open  direct-current  type.    All  of 


Load  Curve,  Montreal  Light,  Heat  &  Power  Company. 

these  street  arc  lamps  are  of  nominal  2,000  c.p.  each. 
The  enclosed  arcs  operate  nominally  on  80  volts  and 
7.5  amperes  each,  or  480  actual  watts.  On  the  direct- 
current  arc  lines  the  rating  is  9.6  amp. 

The  two  largest  power  customers  of  the  Montreal 
Light,  Heat  &  Power  Company  are  the  Dominion 
Cotton  Mills  Company,  who  have  contracted  for  3,000 
h.p.,  and  the  Montreal  Street  Railway  Company,  who 
take  about  5,000  h.p.  The  Wire  and  Cable  Company, 
Dominion  Oil  Cloth  Company, and  Montreal  Water  and 
Power  Company  are  other  large  users.  The  contracts 
with  a  number  of  the  largest  consumers  provides  for 
the  disconnection  of  the  motor  load  at  4  p.m.  during  the 
winter  months,  and  the  plan  is  said  to  be  found  very 
satisfactory.  In  this  connection  a  study  of  the  accom- 
panying load  curve  of  the  central  station  taken  on 
April  26th,  1905,  will  be  found  interesting. 

Mr.  W.  McLea  Walbank  is  the  chief  engineer  of  the 
Montreal  Light,  Heat  and  Power  Company  ;  Mr.  R. 
M.  Wilson,  superintendent  of  stations  ;  Mr.  K.  B. 
Thornton,  superintendent  of  lines  ;  Mr.  J.  M.  Robert- 
son, superintendent  of  repair  shops;  and  Mr.  R.  S. 
Kelsch,  Consulting  Engineer 


Mr.  R.  M.  Wilson, 

Superintendent  of  Stations, 
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THE  CENTRAL  ELECTRIC  COMPANY, 
MONTREAL. 

A  plant  which  embodies  several  interesting  features 
is  that  owned  by  the  Central  Electric  Company  and 
located  at  95  St.  Peter  Street,  Montreal.  It  is  designed 
to  supply  electric  light  and  power  to  private  customers. 
For  a  distance  of  85  feet  on  Notre  Dame  Street  and 
115  feet  on  St.  Peter  Street,  the  land  has  been  ex 
cavated  to  23  feet  below  the  level  of  .Notre  Dame 


Engines  and  Dynamos,  Central  Electric  Compa> 

Street,  the  superstructures  of  the  buildings  being 
supported  by  massive  foundations  of  stone,  terra 
cotta  and  cement,  and  by  steel  pillars  encased  in  terra 
cotta.  By  means  of  this  excavation  sufficient  room  has 
been  provided  for  the  installation  by  the  Central  Elec- 
tric Company  of  a  very  neat  and  up-to-date  electric 
plant.  The  original  design  of  the  enterprise 
was  simply  to  supply  the  S.  Carsley  Company's 
dry  goods  establishment,  but  it  was  decided 
to  extend  the  scope  of  the  undertaking  so  as 
to  supply  power,  light  and  heat  within  a 
limited  area. 

The  plant  is  interesting  from  the  standpoint 
that  it  is  almost  exclusively  of  English  manu- 
facture. There  are  two  Babcock  &  Wilcox 
boilers  of  200  nominal  horse  power,  equipped 
with  Jones  underfeed  stokers,  and  it  is  the 
intention  to  install  a  third  boiler  in  the  near 
future.  In  the  engine  room  are  to  be  found 
three  self-lubricating  engines  of  225  h.p. 
nominal  capacity  guaranteed  to  25  per  cent, 
overload  withijut  undue  heating.  These 
Avere  installed  by  the  Bclliss  &  Morcom 
Engine  Company,  of  Birmingham,  ICng.  They  are 
direct-connected  to  dynamos  producing  220  volts  direct 
current,  the  latter  being  manufactured  by  the  General 
Electric  Company,  of  Manchester,  Witton,  and  Bir- 
mingham, England.  The  self-lubrication  of  these 
engines  is  a  feature  of  interest,  and  the  absence  of 
vibration  is  also  noticeable. 

There  is  also  a  balancer   set,   installed  by  Fred 
Thompson  &  Company,  of  Montreal. 

The   switchboard   is  constructed   of  Vermont  grey 


marble,  and  contains,  in  addition  to  the  switches,  the 
necessary  voltmeters, ammeters,  wattmeters  and  circuit- 
breakers,  as  well  as  the  instruments  for  the  balancer 
set.  The  Hill  Electric  Switch  Company  supplied  and 
installed  this  board  with  the  exception  of  the  panel  on 
the  right  containing  the  instruments  for  the  balancer 
set,  which  was  furnished  by  Fred  Thompson  &  Com- 
pany. 

Under  the  switchboard  are  placed  the  feed  water 
heaters,  which  take  the  city  water 
and  by  forcing  exhaust  steam 
through  it  deliver  it  to  the  feed 
pumps  of  the  boilers  at  a  tem- 
perature of  210  degrees  Faren- 
heit.  The  feed  pumps  are  guar- 
anteed to  take  care  of  450  horse 
power  against  150  pounds  pres- 
sure. The  floor  of  the  power 
house  being  considerably  below 
the  level  of  the  city  sewerage 
system,  pumps  are  provided  to 
assist  the  drainage. 

Space  has  been  provided  for 
largely  increasing  the  plant,  and 
it  is  probable  that  another  gen- 
erating unit  will  be  installed  in 
the  near  future. 

There  is  a  motor  driving  an 
80  h.p.  alternator  which  is  used 
to  supply  the  current  for  some 
of  the  arc  lamps  in  the  Carsley 
.-•s  Plant.  store. 

A  travelling  crane  with  a  capa- 
city of  ten  tons  has  been  provided. 

The  president  of  the  Central  Electric  Company  is 
Mr.  S.  Carsley,  and  the  manager  Mr.  Charles  Morton, 
formerly  of  the  Standard  Light  &  Power  Company. 
The  plant  was  designed  by  Mr.  D.  S.  Barton,  manager 
of  the  Canadian  Electric  Company,   of  Levis,  Que., 


SwiTCHBOARii,  Central  P-lectric  Company's  Plant. 

and  was  installed  under  the  direction  of  Mr.  W.  C. 
Wormington,  C.  E. 


of  Gait,  Out.,  are  considering'  a  proposi- 
Installatioii  of  a  municipal  electric  light 


The  Town  Coimci 
tion  looking  to  iho 
plant. 

The  City  Council  of  Winnipeg,  iVIan.,  are  inviting  proposals 
for  the  supply  of  electrical  power,  the  maximum  quantity  to  be 
used  at  any  time  to  be  to  be  1,500  horse  power.  Offers  will  be 
received  simultaneously  from  parties  who  own  water  powers  tor 
the  sale  to  the  city  of  such  water  power.  The  lenders  are  to  be 
received  by  June  12th. 
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THE  SHAWINIGAN  WATER  AND  POWER  COMPANY 


A  ^oinplclo  dosi.-riplion  of  ihc  inai;iulicciit  power  de- 
velopment works  of  the  Shawinijjan  Water  &  Power 
Company  appeared  in  the  December,  1904,  issue  of  the 
KLt\rKU"Ai.  News,  but  as  the  programme  of  tlie 
CK.A.  Convention  may  inclmle  a  trip  to  Shawini<^an 
Falls,  we  will  again  refer  briefly  to  the  more  impor- 
tant features  of  the  plant. 

Shawinigan  Falls  is  situated  on  the  St.  Maurice  river 
85  miles  from  Montreal,  to  which  point  electric  power 
is  transmitted.  This  river  drains  an  area  of  about 
iS.ooo  square  miles.  Numerous  lakes  store  the  waters 
to  such  an  extent  that  the  flow  of  the  river  is  very 
regular  and  seldom  falls  below  10  ,000  feet  per  second, 
which,  under  the  available  head  of  about  140  feet,  is 
sufticient  to  produce  upwards  of  100,000  horse  power. 
In  making-  the  power  development  the  water  was  taken 


the  other  three  to  the  main  power  house  of  the  Sha- 
winigan  Water  &  Power  Company.  Another  penstock 
3  feet  6  inches  in  diameter  conveys  the  water  for  operat- 
ing separate  turbines  of  500  h.  p.  each  for  driving  the 
exciters. 

There  are  installed  in  the  power  house  three  pairs  of 
"Francis"  turbines  on  a  horizontal  shaft,  operating  at 
a  speed  of  180  r.p.m.  and  capable  of  delivering  6,000 
h.p.  Two  of  these  were  installed  by  the  I.  P.  Morris 
Company,  of  Philadelphia,  and  one  by  Escher,  Wyss  & 
Company,  of  Zurich.  To  each  of  these  three  turbines 
is  direct  connected  a  3,750  k.w. ,  two-phase,  2,200-volt 
generator,  two  of  which  were  built  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  of  Pitts- 
burg, and  a  third  by  Dick,  Kerr  &  Company,  of  Lon- 
don.   The  above  constituted  the  initial  installation. 


1—  Hotel. 

2—  Liner  Mill. 

3 —  Carbide  Works. 

4 —  Second  Development. 


out  of  the  comparatively  narrow  channel  of  the  river 
and  the  location  of  the  canal  was  decided  upon  with  a 
view  to  avoiding  trouble  from  anchor  ice.  The  canal 
is  about  1,000  feet  in  length,  100  feet  wide  and  20  feet 
deep.  On  top  of  the  forebay  wall  a  brick  gate  house 
has  been  constructed  in  which  is  installed  cylinders  for 
raising  and  lowering  the  head  gates  closing  the  upper 
end  of  the  penstocks.  This  hydraulic  mechanism  is 
designed  to  work  under  a  maximum  pressure  of  800 
pounds  per  square  inch  and  successfully  operates  the 
steel  head  gates  under  pressure  of  40  feet  head  of 
water. 

The  power  house,  shown  in  the  illustration,  is  of 
solid  concrete  construction  up  to  the  windows,  and 
from  that  point  the  walls  are  of  brick  24  inches  in 
thickness.  Four  penstocks  9  feet  in  diameter  have 
been  installed,  one  of  these  leading  to  the  power  house 
belonging  to  the  Northern  Aluminum   Company,  and 


-Water  Power  Development  at  Shawinigan  Falls. 

-Pulp  and  Paper  Mill.  9— Penstocks. 

"  orks.  10 — Power  House. 

11 —  Logr  Slide. 

12 —  Electric  Railway. 

There  has  recently  been  installed,  however,  a  fourth 
and  still  larger  unit,  consisting  of  a  10,500  h.p.  water 
wheel  manufactured  by  the  I.  P.  Morris  Company, 
connected  to  a  6,600  k.  w.  Westinghouse  generator. 
To  500  h.p.  wheels  are  connected  direct-current  genera- 
tors of  400  k.w.  capacity  at  125  volts,  which  are  used 
as  exciters.  The  current  from  these  exciting  genera- 
tors is  conducted  over  aluminum  bus-bars  from  the 
generator  to  the  exciter  panels,  located  as  are  the 
balance  of  the  panels  upon  a  switchboard  gallery  run- 
ning the  entire  length  of  the  building. 

The  current  from  each  generator  is  conducted  to 
the  generator  switch  by  paper-insulated  lead  covered 
cables  in  tile  ducts  built  into  the  floor.  The  oil  switches 
are  of  the  solenoid  type  and  work  very  rapidly. 
The  cables  pass  from  the  oil  switches  to  a  selector 
switch,  by  means  of  which  the  current  can  be  thrown 
on  to  either  one  of  the  two  sets  of  bus-bars, ~the'' plan 
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beiiiij  to  separate  the  load  which  is  subject  to  lluctua- 
tions  from  the  more  steady  load  by  means  of  two  sots 
of  bus-bars.  From  one  set  of  bus-bars  current  is 
taken  to  the  local  distributinjjf  board,  throu<^li  which 
the  2,200  volt  current  is  distributed  to  tlic  electric 
lijj^htin^  system  and  small  local  power  users.  Tlio 
current  for  larger  factories  located  witliin  a  dislaiico  of 
JO  miles  from  the  power  house,  is  condiuletl   from  the 
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bus-bars  through  oil  switches  to  step-up  transformers, 
by  which  it  is  raised  to  25,000  volts,  two-phase.  The 
current  designed  for  transmitting  a  greater  distance  is 
in  a  similar  manner  stepped-up  to  50,000  volts  three- 
phase,  this  being  the  pressure  employed  on  the  trans- 
mission lines  to  Montreal.  The  transformers  are 
located  in  a  separate  building,  in  which  are  also  the 
lightning  arresters,  static  interrupters  and  high-tension 
switches.    The  transformers  are  of  the  oil-insulated, 
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water  cooled  type  having  a  rated  capacity  of  i,ioo  k.w. 

Tiie  Northern  Aluminum  Company  purchase  the 
water  al  their  power  house  and  have  installed  their  own 
wlioels  and  generators,  which  consist  of  three  pairs  of 
2,500  h.p.  turbines  each  direct-connected  to  a  1,000 
U.w.  generator  producing  continuous  current  at  300 
volts.  The  Sliawinigan  Carbide  Company  take  power 
in  the  form  of  alternating  current  at  25,000  volts  from 
the  transmission  line  specially  constructed  for  this 
purpose.  This  current  is  reduced  by  means  of  step- 
down  transformers  to  75  volts,  their  electrical  equip- 
ment consisting  of  twelve  300  k.w.  oil-filled,  self-cooling 
transformers  and  two  175  k.w.  power  transformers  for 
driving  motors,  etc.,  around  the  building.  The 
Electro  Manganese  Company  is  also  a  large  user  of 
electric  power  in  the  manufacture  of  high  grade  steels. 

The  exact  distance  from  the  generating  station  at 
Shawinigan  Falls  to  the  terminal  station  in  Montreal 
is  84.3  miles.  The  first  transmission  line  constructed 
consists  of  three  aluminum  cables  each  composed  of 
seven  No.  6  B.  &  S.  wires.  These  wires  are  spaced 
60  inches  apart,  in  the  form  of  an  equilateral  triangle, 
with  the  apex  above,  as  shown  in  the  illustration.  The 
power  line  is  transposed  twice  in  its  entire  length,  each 
transposition  being  one-third  of  a  complete  turn.  A 
second  transmission  line  has  recently  been  completed 
similar  to  the  one  described,  except  that  the  cables 
are  composed  of  seven  strands  of  No.  4  wire. 

From  the  main  transmission  line  at  Joliette,  a  town 
located  35  miles  from  Montreal,  current  is  taken  off  to 
a  sub-station  and  stepped  down  to  25,000  volts  and 
carried  by  a  transmission  line  and  submarine  cable 
across  the  St.  Lawrence  river. 

At  the  terminal  station  in  Montreal  current  is  taken 
through  lightning  arresters  and  static  interrupters  to 


Fig.  5 — Shawinigan  Tkrminai,  Station,  Montrical. 
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step-down  transformers  of 
1,000  k.  w.  capacity  de- 
signed to  reduce  the  current 
to  2,400  volts.  As  the 
company  contracted  todeliv- 
er  to  the  Montreal  Light, 
Heat  &  Power  Company 
current  at  60  cycles,  it  was 
necessary  to  install  motor 
generators  to  change  the 
frequency.  The  first  instal- 
lation consisted  of  five 
1,200  h.  p.  frequency  chan- 
gers, built  for  the  contrac- 
tors by  the  Bullock  Electric 
Manufacturing  Company, 
of  Cincinnati,  and  consist- 
ing of  a  three-phase,  30  cycle, 
2,400  volt  synchronous 
motor, direct-connected  to  a 
three-phase,  2,400  volt,  60 
cycle    generator.     In  this 

station  there  is  also  installed  an  8,000  h.  p.  frequency 
changer.  It  consists  of  a  5,750  k.  vv.  alternating 
current  generator,  an  8,000  h.  p.  synchronous  motor 
and  a  direct-connected  induction  motor  for  starting 
purposes.  The  total  weight  of  this  set  is  almost 
500,000  pounds  ;  the  motor  is  capable  of  developing 
a  maximum  starting  torque  equivalent  to  2,500  h.  p. 
This  set  completed  the  ccntract  of  Allis-Chalmers- 
Bullock,  Limited,  Montreal,  for  the  installation  of  the 
machinery  in  the  sub-station  necessary  to  convert  the 
alternating  current  to  meet  the  requirements  of  the 
city.  In  addition  to  the  machines  mentioned,  there 
are  installed  in  this  station  the  following  Allis-Chal- 


FiG.  6— Switchboard  in  Terminal  Station,  Montreal. 


The  switchboard  for  controlling  the  transformers 
and  frequency  changers  is  mounted  on  a  gallery  ex- 
tending from  one  side  of  the  motor  generator  room. 
Current  is  conducted  from  the  transformer  through  the 
oil  switches  to  30  cycles  bus  bar,  from  which  the  cur- 
rent is  taken  for  each  motor  through  oil  switches  in- 
stalled in  the  basement  on  lead  covered  cables.  From 
the  generators  the  current  is  conducted  through  oil 
switches  and  lead  covered  cables  to  knife  switches, 
which  may  be  connected  to  either  of  two  sets  of  bus- 
bars, and  from  these  bus-bars  to  the  bus-bars  of  the 
Montreal  Light,  Heat  &  Power  Company  in  their  ad- 
jacent distributing  room. 


I'"iG.  7 — Intkrior  oi-  Tkrminal  Station,  Montrkai.. 


mers-Hullock  apparatus  :  One  100  h.  p.  2200  volt 
induction  motor,  tiircct  connected  to  a  60  k.  w.  d.  c. 
gL'iiorator  ;  iMio  30  li.  jjo  \  indiution  motor  for 
dri\ing  hUnvcrs  ;  one  u>  \\.  p.  _'_'o\olt  iiKiiKlion  motor 
for  driving  duplex  pump  ;  one  1  <S  h.  p.  \erticai  induc- 
tion motor  ;  and  two  800  k.  w.  rotary  converters  in 
connection  with  two  900  k.w.  three-phase  transformers. 


The  consulting  engineer  for  the  company  is  Mr. 
Wallace  C.  Johnson,  from  whose  plans  the  work  was 
executed.  Hon.  Robert  Mackay  is  president  ot  the 
company  ;  Mr.  Howard  Murray,  secretary  ;  and  Mr. 
Julien  C.  Smith,  superintendent.  In  addition  to  the 
companies  mentioned,  the  Canadian  General  Electric 
Co.,  also  furnished  some  of  the  electrical  equipment. 
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POWER  PLANT  OF  THE  C.  P.  R.  SHOPS,  MONTREAL 


The  "Alliens"  loioniotivo  and  car  sliops  of  tlie 
Canadian  Pacific  Railway,  situated  in  Hoclielaga 
Ward,  Montreal,  and  which  are  desijjned  to  maintain 
the  rolling;  stock  on  the  eastern  part  of  the  system, 
arc  amonjj  the  laru^est  aiul  most  complete  establish- 
ments of  the  kind  on  the  continent.  The  whole  plant 
occupies  a  rectan^jular  plot  ot"  j^roiind  about  4,700 
feet  long-  and  2,000  feet  wide.  The  building's  in 
general  are  arranged  on  either  side  of  the  centre 
passage  or  mii.hva\',  o\er  wiiich  is  located  a  ten-ton 
crane  iimning  on  structural  steel  supports. 

That  the  demands  upon  the  power  plant  may  be 
somewhat  understood,  we  will  give  the  dimensions  of 
the  difl'erent  buildings,  which  are  as  follows:  Loco- 
motive shop,  163x1168  ft.;  grey  iron  foundry,  342x122 
ft.;  storehouse,  85x1)4  ft.;  pattern  shop,  50x82  ft.; 
blacksmith  sliop,  433x146  ft.;  car  machine  shop, 
1  ^oxj88  ft.;  truck  shop,  82x434  ft- !   wheel  foundry, 


The  shavings  and  refuse  from  the  planing  mill  are 
used  to  a  large  extent  for  fuel,  and  for  this  reason  part 
of  the  boilers  which  are  connected  to  the  shaving  tower 
are  hand  fired,  and  others,  which  use  coal  exclusively, 
are  equipped  with  automatic  stokers.  All  the  boilers 
are  fitted  with  a  B.  &  W.  patent  superheater  to 
superheat  the  steam  to  150  degs.  F.  There  are  two 
Green  economizers  of  480  pipes  for  heating^  the  feed 
water.  The  draft  is  obtained  from  two  200-inch  steel 
plate  fans  located  on  a  platform  supported  by  a  steel 
frame  work  above  the  economizer  in  the  center  of  the 
boiler  room.  Each  fan  is  direct-connected  to  a  double 
enclosed  Navy  type  vertical  engine  5)^x8  ins.  The 
fans  discharge  into  a  steel  stack  8  ft.  in  diameter  and 
70  ft.  high.  On  the  boilers  which  are  stoked  by  hand 
Neemes  shaking  grates  are  used. 

The  boiler  feed  pumps,  furnished  by  the  Canada 
Foundry  Company,  are  located  in  the  pump  pit  in  the 
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107x197  ft.;  freight  car  shop,  107x540  ft.;  planing 
mill,  126x500  ft.;  two  passenger  car  shops,  each 
100x672  ft.;  cabinet  shop,  62x581  ft.;  and  frog  and 
swi'ch  shop,  116x263  ft. 

Perhaps  the  most  interesting  feature  of  the  power 
plant  is  the  use  of  alternating  current  in  connection 
with  induction  motors  for  nearly  all  the  machine 
tool  drives.  After  carefully  considering  the  advan- 
tages ot  the  different  systems,  it  was  finally  decided 
that  as  far  as  possible  all  the  demands  should  be 
met  by  alternating  current,  and  direct  current  em- 
ployed only  where  the  alternating  current  service  was 
not  considered  practical. 

The  power  house  is  a  brick  and  steel  structure,  103x163 
feet,  divided  into  two  parts  by  a  brick  center  wall. 

In  the  boiler  room  there  are  seven  Babcock  &  Wil- 
cox boilers,  carrying  160  lbs.  pressure,  each  of  416  h.p. 
capacity,  and  one  320  h.  p.  high-pressure  boiler,  which 
will  carry  300  lbs.  working  pressure.  This  latter 
boiler  is  to  be  used  for  testing  locomotive  boilers  in  the 
boiler  shop,  and  has  a  separate  pipe  line  running 
through  the  tunnel  for  this  purpose. 


engine  room.  There  are  two  low-pressure  pumps  de- 
livering at  160  lbs.,  and  two  high-pressure  delivering 
at  300  lbs.,  the  latter  for  use  in  connection  with  the 
high-pressure  boiler.  In  this  same  pit  are  also  two 
Underwriters  5, ooo-gal.  fire  pumps;  two  water  pumps 
for  supplying  the  tank  and  an  automatic  oil  pump  for 
the  forced  lubrication.  The  boiler  feed  pumps  take 
their  supply  from  the  hot  well,  into  which  the  condensa- 
tion from  the  heating  coils  is  delivered,  and  discharge 
through  the  economizer  to  the  boilers. 

The  boilers  are  connected  to  a  large  12-in.  steam 
header  by  7-in.  pipes  rising  directly  from  the  top  of  the 
superheater  through  a  large  bend  and  valve  to  the 
header  connection.  The  header  is  located  on  the  boiler- 
room  side  of  the  wall  dividing  the  power  house.  The 
high-pressure  boiler  also  connects  to  this  headerthrough 
a  reducing  valve  so  that  it  may  be  used  for  furnishing 
the  power  house  engines  when  not  required  for  testing. 
The  engines  connect  to  this  header  by  a  7  in.  pipe, 
having  an  easy  bend.  There  is  a  valve  at  the  header 
connection  and  a  steam  separator  at  the  engine.  The 
condensation  from  the  engines  and  piping  is  returned 
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to  the  boilers  through  the  Holly  loop  system.  In  the 
engine  room  are  three  750  h.  p.  direct-connected 
units,  consisting  of  cross-compound  Corliss  engines 
21  and  33x24  ins.,  built  by  the  Robb  Engineering  Com- 
pany, of  Amherst,  N.  S.,  and  a  500  k.  w.  three-phase 
300  volt  alternating  current  generator  furnished  by  the 
Canadian  General  Electric  Company.  There  is  also  a 
375  h.  p.  simple  engine  18x24  ins.,  direct-connected  to 
a  250  k.  w.  C.  G.  E.  three-phase  generator.  The  direct 
curent  for  the  cranes  and  variable-speed  machinery  is 
obtained  from  two  200  k.  w.  250-volt  direct-current 
generators,  driven  by  i8x20-in.    h.  p.    simple  engines. 


The  direct-current  machines  connect  directly  to  an  out- 
side circuit,  which  consists  of  one  set  of  cables,  each 
composed  of  two  250,000  C.  M.  wires. 

The  switchboard,  shownjn  the  illustration  reproduced 
from  the  Railway  and  Engineering  Review,  is  of  blue 
Vermont  marble  and  has  separate  panels  for  each  of  the 
generators  and  outside  circuits,  with  the  instruments 
connected  to  each.  There  is  also  one  spare  panel  to 
permit  of  the  installation  of  another  unit.  Back  of  the 
switchboard  is  a  pit,  into  which  all  the  wiring  is  carried. 

The  outside  alternating  current  circuits,  of  which 
there  are  10,  each  connect  to  a  cable,  which  is  carried 


Fig.  2.— Power  Distribution  in  Power  House,  C.  P.  R.  Shops,  Montreal. 


There  are  also  two  11x12  in.  simple  engines  driving  the 
exciter  units.  The  two  compound  air  compressors  are 
of  2,000  cu.  ft.  free  air  capacity  and  furnish  a  pressure 
of  100  lbs. 

The  electrical  connections  from  the  alternating  gener- 
ators are  carried  through  the  usual  switchboard  instru- 
ments to  a  double  throw  three-pole  switch.  One  side 
of  this  switch  connects  to  the  main  bus  bars  and  the 
other  side  to  the  auxiliary  bus  bars.  The  connections 
to  the  outside  circuits  are  also  made  through  a  similar 
double-throw  switch.  This  gives  a  very  flexible  ar- 
rangement, allowing  any  generator  to  be  placed  inde- 
pendently on  any  circuit  or  any  combination  of  units. 


to  the  top  of  a  tower.  From  this  tower  the  leads  are 
carried  through  the  bare  copper  wires  on  steel  poles  to 
the  different  shop  connections. 

There  are  three  alternating  currect  and  one  direct- 
current  circuits  from  the  power  house  entering  the 
machine  shop.  Each  circuit  comes  to  a  large  dis- 
tributing board  direct,  from  which  several  circuits  are 
taken.  Each  of  these  smaller  circuits  serve  approxi- 
mately 100  h.p.  of  motor  capacity.  The  leads  are 
taken  from  the  distributing  board,  which  is  located  in 
a  gallery,  above  and  outside  the  machine  gallery,  by 
three  heavy  insulated  wires  carried  on  porcelain  in- 
sulators along  the  roof  truss.     The  different  motor 
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L  Distribution  in  Locomotive  Shops, 
P.  R.  Shops,  Montreal. 


connoctioiis  arc  made  directly  to  these  leads  at  the  most 
conveiiionl  point.  On  each  lead,  just  before  the  first 
motor  connection  is  taken  off,  is  located  an  oil  circuit 
breaker  in  a  convenient  position.  There  are  no  fuses, 
switches  or  other  instruments  in  this  circuit  up  to  this 
circuit  breaker.  The  leads  to  the  motors  are  carried 
throug-h  piping-  down  the  posts  or  walls  to  the  starting 
box  of  the  motor.  This  starting  box  is  arrang-ed  in  the 
form  of  a  street  railway  controller,  and  each  notch  cuts 
out  resistance  as  the  motor  grains  in  speed.  As  it  is 
necessary  to  allow  an  induction  motor  to  attain  its  speed 
before  cutting  out  more  resistance,  the  workmen  have 
been  trained  to  judge  by  the  hum  of  the  motor  when 
to  throw  the  controller  another  notch.  There  is  a  no- 
voltage  release  at  each  oil  circuit  breaker. 

The  direct-current  machines,  of  which  there  are 
comparatively  few,  are  taken  from  a  circuit  running  the 
full  length  of  the  building,  at  the  nearest  available 
point.  They  have  variable  speed  controlling  boxes  and 
circuit  breakers  located  in  each  machine.  All  crane 
motors  are  connected  to  this  direct-current  circuit. 

The  lighting  circuits  are  taken  from  the  three-phase 
line  through  transformers  to  the  lighting  points.  The 
tranformers  are  arranged  in  pairs,  one  being  connected 
to  wires  i  and  2,  and  the  other  to  wires  2  and  3.  The 
transformers  change  the  voltage  from  550  volts  to  110 
volts.  The  light-distributing  boards,  or  panels,  con- 
tain two  copper  bus  bars,  from  which  the  several 
lighting  circuits  are  carried  through  fuses  and  switches. 
Each  of  these  small  circuits  carries  not  more  than  one 
enclosed  arc,  or  12  incandescent  lights  or  light  recep- 
tacles. There  are  15  transformers  in  the  locomotive 
shop,  and  29  lighting  panels.  The  lighting  in  the 
erecting  shop  is  mostly  by  arcs  hung  from  the  roof 
trusses  and  with  incandescents  along  the  side  walls, 
while  that  in  the  machine  shop  is  principally  by  incan- 
descent lights.  There  are  plug  receptacles  located  at 
short  distances  in  all  pits  and  along  posts,  as  well  as 
at  benches  and  any  other  place  where  they  may  possi- 
bly be  needed.  Fig.  3  shows  the  electrical  distribu- 
tion for  the  locomotive  shop. 

The  electrical  distribution  and  lighting  circuits  for 
each  shop  is  on  the  same  order  as  that  shown  for  the 
locomotive  shop  in  Fig.  3. 

The  combined  rated  h.p.  of  the  alternating  current 
motors  for  the  different  shops  is  of  considerable  inter- 
est, and  is  given  below  : 

Locomotive  shop   'i074 

Planing  mill   '.750 

Cabinet  shop   250 

Blacksmith  shop   705 

Car  machine  shop   245 

Frog  and  switch  shop   130 

Truck  shop   142 

Wheel  foundry   70 

Transfer  table                     ....  20 

Total   4,386 

In  the  power  house  there  are  alternating  current 
generators  to  the  capacity  of  1,750  k.w.,  driven  by  en- 
gines of  a  total  capacity  of  2,625  "''•P-  This  gives  a 
power  house  equipment  of  about  46  per  cent,  of  the 
total  motor  h.p.,  in  electrical  h.p.  and  56  per  cent,  in 
engine  h.p.  This  should  prevent  a  serious  overload  at 
the  power  house  under  almost  any  conceivable  circum- 
stance. 

Messrs.  Ross  &  Holgate,  of  Montreal,  were  the 
consulting  engineers  for  the  installation  of  the  power 
plant. 
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i    QUESTIONS  AND  ANSWERS  § 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 


2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  dose  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing- to  the  relative  value  of  diflferent  makes  of  app.-iratus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


several  other  items.  If  you  are  going  to  construct  a 
heater,  possibly  the  formula  for  the  fusing  point  of 
iron  wire  will  be  of  service  : 

I 


ay 


QuEs.  No.  I. — What  is  angular  velocity,  and  what 
has  it  to  do  with  the  running  of  alternating  current 
generators? 

Ans. — With  a  double  acting  single  cylinder  steam 
engine,  the  crank,  when  on  the  dead  centres,  communi- 
cates no  turning  motion  to  the  shaft,  and  therefore 
the  energy  stored  up  in  the  fly-wheel  is  actually  driv- 
ing the  connected  machinery  at  this  instant.  When 
the  crank  is  either  up  or  down,  and  at  right  angles 
to  the  piston  rod,  the  turning  eff'ort  is  greatest  and 
energy  over  and  above  that  required  by  the  driven 
machinery  is  stored  up  in  the  fly-wheel.  From  this 
you  will  see  that  the  speed  of  the  shaft  is  inclined  to 
vary  a  little  four  times  during  each  single  revolution, 
being  a  maximum  when  the  crank  is  up  or  down,  and 
being  a  minimum  as  the  crank  passes  the  centres.  If 
there  are  two  engines  of  the  type  mentioned  above, 
each  direct-connected  to  an  alternator,  and  the  ma- 
chines are  synchronized  when  the  engine  cranks  are 
at  right  angles  to  each  other,  one  generator  will  be 
speeding  up  when  the  other  is  slowing  down.  At  the 
end  of  the  next  quarter  of  a  revolution  the  first 
machine  will  be  slowing  while  the  second  will  be  accel- 
erating. A  quite  heavy  current  is  apt  to  flow  between 
the  machines  if  this  action  be  marked,  the  direction 
of  flow  being  from  the  machine  speeding  up  to  the 
one  slowing  dovvn.  This  action  may  be  of  a  very  seri- 
ous nature,  for  while  such  current  is  "wattless"  it 
will  nevertheless  produce  heating  in  both  machines, 
and  necessarily  absorbs  a  certain  amount  of  the  cur- 
rent capacity  of  each.  Using  single  cylinder  engines, 
the  difficulty  is  overcome  by  synchronizing  the  genera- 
tors when  the  cranks  of  the  two  engines  are  in  rela- 
tively the  same  position,  that  is,  both  engines  will 
be  speeding  up  at  the  same  instant,  and  slowing  down 
at  the  same  instant.  On  the  5,000-k.  w.  generators 
in  the  New  York  Metropolitan  Station,  the  shaft  re- 
ceives eight  impulses  per  revolution  (there  are  four 
double-acting  cylinders  in  each  engine)  and  conse- 
quently no  trouble  is  experienced,  the  angular  veloc- 
ity being  practically  constant.  On  steam  turbines 
and  water  wheels,  the  turning  eflFort  is,  of  course, 
steady  at  all  points  and  therefore  the  question  does 
not  enter  at  all. 


Ql  ks.  No.  2. — Give  a  formula  for  determining  the 
maximum  current  permissible  for  any  size  of  tinned 
iron  wire,  when  used  in  embedded  electric  heaters  ; 
also  a  formula  for  finding  the  length  of  wire  for  a 
given  current  and  voltage. 

Ans. — The  formula  for  the  maximum  current  will 
vary  greatly  according  to  the  substance  used  for  em- 
bedding, thickness  of  substance,  ratio  of  radiating 
surfaces  to  amount  of  energy   used  in   heater,  and 


where  d  is  the  diameter  of  the  wire  in  inches  ;  I  is  the 
current  in  amperes  ;  and  a  is  a  constant,  which  for  iron 
wire  equals  3,148;  Of  course  a  current  sufficiently 
heavy  to  fuse  the  wire  should  not  be  used,  but  the 
value  rather  should  be  from  one-quarter  to  one-half  of 
this  amount.  For  instance,  if  you  wanted  to  construct 
a  heater  for  10  amperes,  at  a  potential  of  1 10  volts,  you 
would  find  from  the  above  formula  that  10  amperes  is 
sufficient  to  fuse  an  iron  wire  0.02 16  inches  in  diameter. 
This  wire  has  an  area  of  approximately  466  C.  M.,  and 
taking  a  size  so  that  ten  amperes  would  be  one-quarter 
of  the  fusing  current,  we  get  an  area  of  1,864  circular 
mils,  and  the  nearest  size  of  wire  to  this  is  18  (Trenton 
gauge)  which  contains2,025  circular  mils.  The  resist- 
ance of  iron  wire  per  mil  foot  is  58  ohms,  at  O  C.  The 
formula  for  arriving  at  the  final  temperature  of  the  wire, 
and  its  final  resistance,  is  rather  complicated  but  speak- 
ing roughly  the  final  resistance  may  be  taken  as  174 
ohms  per  mil  foot.  Therefore  the  final  resistance  per 
foot  of  the  wire  we  have  selected  will  be  0.086  ohms. 
As  we  wish  to  use  a  current  of  ten  amperes,  with  a 
voltage  of  1 10,  the  resistance  of  the  circuit  must  be  1 1 
ohms.  Therefore  approximately  128  feet  of  the  wire 
will  be  needed. 


QuES.  No.  3. — (a)  What  governs  the  limit  of  excit- 
ation current  over  normal  in  synchronous  motors  ?  (b) 
What  are  the  effects  on  the  synchronous  motor  when 
over  or  under-excited  ? 

Ans. — Taking  up  question  (b)  first,  we  have  the  fol- 
lowing condition  :  the  motor  runs  in  step  with  the 
supplying  generator  (except  of  course  when  the  load 
becomes  so  great  as  to  pull  it  out  of  step,  at  which 
point  it  will  stop)  and  varying  the  field  strength  has 
no  effect  upon  the  speed.  Assume  that  the  machine  is 
running  and  then  the  field  current  can  be  adjusted  so 
that  the  current  taken  by  the  armature  is  at  a  minimum. 
In  this  condition  the  power  factor  is  100.  If  now  we 
strengthen  the  field,  the  current  in  the  armature  in- 
creases also,  first  slowly  per  step  of  the  rheostat,  and 
then  with  greater  rapidity.  The  power  factor  drops 
down  from  100,  and  the  current  in  the  armature  /ea(/s 
the  impressed  voltage.  If  we  lower  the  field  current, 
the  same  effect  is  noticed,  that  is,  the  armature  current 
increases,  but  with  the  field  below  the  "normal"  point, 
the  armature  current  /a^s  behind  the  impressed  voltage, 
and  the  power  factor  again  falls  below  100.  In  this 
way,  the  motor  can  be  made  to  draw  full  load  current 
from  the  line,  by  over  or  under-exciting  the  field,  and 
the  machine  can  draw  this  full  load  current  even 
though  it  be  running  idle.  This  same  variation  of 
current  can  be  produced  by  changing  the  field  strength 
when  the  motor  is  carrying  a  load  ;  hence  the  advan- 
tage of  using  some  synchronous  motors  where  a  large 
number  of  induction  motors  are  also  rim — the  syn- 
chronous machine  can  correct  the  lagging  current  pro- 
duced by  the  induction  motors,  and  the  power  factor 
in  the  transmission  line  can  be  made  100.  (a)  When 
a  synchronous  motor  is  running  light  or  loaded  with 
normal  field,  the  iron  losses  remain  practically  con- 
stant, and  therefore  the  heating  from  this  source  is  also 
constant.  As,  by  varying  the  field  excitation,  the 
machine  can  be  made  to  draw  full  load  current  and 
over,  the  copper  losses,  and  consequent  heating  from 
this  source,  can  be  made  to  equal  full  load  heating. 
As  a  matter  of  fact,  the  heating  with  full  load  current 
when  the  machine  is  carrying  no  load  is  really  greater 
than  if  running  under  actual  full  load  witli  the  power 
factor  at  unity,  because,  under  such  conditions,  tlie 
immense  lag  or  lead  requires  a  strong  field  excitation, 
and  hence  the  heating  from  the  field  coils  proper,  and 
the  additional  iron  heating  is  greater.  Therefore,  the 
limiting  feature  of  over  or  undor-excitation  is  simply 
the  heating  of  all  parts  of  the  machine. 
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OUR  VANCOUVER  OFFICE. 
The  publishers  of  this  Journal  have  recently  estab- 
lished an  office  in  Vancouver  for  the  purpose  of  looking 
after  more  carefully  the  interests  of  subscribers  and  ad- 
vertisers in  British  Columbia.  This  office  is  located  at  536 
Hastings  Street,  Suite  3,  opposite  Molson's  Bank,  and  Is 
in  charge  of  Mr.  G.  A.  Gall,  who  will  be  pleased  to  meet 
any  of  the  friends  of  this  Journal,  and  to  serve  their 
interests  in  any  possible  way. 


A  report  has  been  issued  by  the 
Chinci's  First  Patent,  several  German  papers  to  the 
effect  that  the  Government  of  the 
Empire  of  China  has  at  last  recognized  the  right  of  the 
inventor  to  the  product  of  his  brain,  and  has  according- 
ly granted  its  first  patent,  said  patent  covering  a  branch 
of  the  electric  art.  The  inventor  hails  from  the  old 
Chinese  Capital,  Nanking,  and  his  invention  is  of  an 
electric  lamp,  which  he  calls  "bright  moonlight,"  and 
which,  he  asserts  in  his  claim,  is  far  superior  to  the 
foreign  glow  lamps  hitherto  sold  at  Shanghai  and  other 
Chinese  cities.  It  would  be  interesting  to  know  the 
construction  of  this  lamp,  and  also  how  the  inventor 
has  solved  the  much  discussed  question  of  horizontal 
versus  downward  candlepower.  The  Chinese  nation  is 
slow,  according  to  our  Western  ideas,  but  as  a  matter 
of  fact  it  commenced  business  and  was  civilized  some 
few  odd  thousand  years  before  the  date  of  our  oldest 
European  record,  and  who  knows  but  that  the  idea 
embodied  in  this  "bright  moonlight"  lamp  has  been 
handed  down  for  many  hundreds  of  years,  from  genera- 
tion to  generation,  each  working  upon  and  carrying  the 
development  a  step  forward,  until  the  article  first  to  re- 
ceive official  recognition  by  the  Celestial  Kingdom  is 
now  little  short  of  perfection.  Were  this  really  so,  it 
would  be  far  from  strange,  for  it  is  upon  this  basis  that 
the  Chinaman  works;  what  he  knows  he  keeps  very 
much  to  himself,  until  the  time,  when  on  his  death-bed, 
he  gives  his  ideas  to  his  eldest  son,  who,  in  his  turn, 
preserves  the  same  protecting  secrecy  as  his  parent 
did  before  him.  The  civilization  of  China  is  a  marvel- 
ously  developed  one,  and  the  national  religion  has  stood 
intact  since  the  days  of  Confucius.  If  all  the  Celestial 
knowledge  were  suddenly  thrown  open  to  the  world,  it 
would  indeed  be  a  severe  blow  to  the  self-sufficient 
peoples  of  the  West. 


So  much  has  been  said  and  writ- 
NisLga^raL.  ten  concerning  the  destruction  of 

Niagara  that  it  may  interest  our 
readers  to  know  that  when  all  the  companies,  now  in 
operation,  being  built,  or  still  on  paper,  are  running, 
not  more  than  twenty  per  cent,  of  the  total  water  of  the 
river  will  be  required.  It  is  very  good  for  people  to 
have  the  aesthetic  side  of  their  natures  well  developed, 
but  some  things  can  be  carried  so  far  that  they  become 
absurd,  and  such  a  classification  is  quite  suitable  for 
the  premature  cryings  on  this  Niagara  question.  The 
Falls  represent  to  the  people  of  Ontario  and  New  York 
State,  one  of  their  most  valuable  assets.  It  is  without 
a  single  exception  the  greatest  water  power  in  the 
world,  and  is  in  proportion  beautiful,  but  beauty  alone 
as  an  asset  does  not  count  for  very  much.  We  would 
not  advocate  for  a  moinent  the  giving  of  all  the  water 
in  the  Niagara  River  for  commercial  purposes,  but  it  is 
our  idea  that  all  the  power  which  can  possibly  be  de- 
veloped without  marring  the  beauty  of  the  Falls,  should 
be  developed,  and  distributed  throughout  the  surround- 
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ing  country  for  the  everlasting  benefit  of  the  community 
in  general.  Let  those  whose  aim  is  the  preservation  of 
the  Falls  devote  some  of  their  energies  to  the  abolition 
of  the  hideous  structures  which  are  now  to  be  seen 
along  the  banks  of  the  river  below  the  Falls  proper, 
and  their  work  will  not  be  without  reward.  The  two 
power  houses  on  the  American  side,  and  the  three  be- 
ing constructed  on  the  Canadian  side,  will  be  credits 
in  keeping  with  the  natural  grandeur  of  the  sec- 
tion ;  such  cannot  be  said  of  the  poorly  constructed 
and  disreputable  looking  factories  and  cheap  amuse- 
ment houses  which  now  stand  out  with  altogether  too 
much  prominence.  Here  is  a  field  for  good  work,  and 
one  much  more  sensible  than  the  uncalled-for  battling 
against  solid  commercial  enterprises,  whose  schemes 
are  for  the  ultimate  benefit  of  the  entire  Dominion. 


In  a  previous  issue  we  made  com- 

HigK  Tension  Direct   nient  upon  the  7o,ooo  volt  direct 
Cvirrents.  ...  , 

currenttransmission  plant  recently 

put  into  operation  between  St.  Maurice  and  Lausanne, 
in  Europe.  Evidently  the  success  with  which  this 
equipment  has  met  has  been  such  as  to  warrant  the 
installation  of  another  high  tension  direct  current 
system,  and  it  is  a  notable  fact  that  this  second  plant  is 
also  in  Europe,  and  not  in  America,  in  spite  of  the 
many  boasts  of  progressiveness  which  this  continent 
has  made.  A  curious  feature  of  this  new  system, 
which  extends  from  Montiers  to  Lyons,  a  distance  of 
1 12  miles,  is  that  a  constant  current  is  used,  the  power 
transmitted  being  varied  by  automatic  changes  in  the 
voltage  at  the  power  house  end.  To  all  intents  and 
purposes,  it  is  a  series  direct  current  equipment,  the 
generators  all  being  series  wound.  The  engineers  in 
charge  of  the  designing  of  this  plant  gave  due  con- 
sideration to  all  the  various  schemes  which  presented 
themselves,  and  the  adoption  of  direct  current  at  a  high 
potential  seems  to  indicate  that  when  the  engineers  of 
America  become  sufficiently  educated,  we  may  expect 
some  momentous  changes  in  existing  equipments  on 
this  side  of  the  water.  About  6,300  horse  power  was 
required  at  Lyons,  part  of  this  energy  being  for  the  600 
volt  direct  current  street  railway  system,  and  the 
balance  to  feed  the  existing  three-phase  alternating 
system,  the  pressure  of  which  is  25,000  volts.  This 
latter  system  is  fed,  we  should  judge,  from  a  steam 
plant, for  in  our  data  on  the  equipment,  we  find  the  note 
that  the  motor-generator  sets  in  the  sub-stations  arc 
reversible,  and  that  the  three-phase  alternating  system  is 
thus  able  to  feed  the  high  tension  direct  current  lines. 
This  feature  is  very  worthy  of  note,  for  this  is  the  first 
instance  where  two  generating  stations  of  such  dis- 
similarity, and  such  a  distance  apart,  have  been  design- 
ed so  that  in  case  of  an  emergency,  either  may  supply 
energy.  In  the  power  house  at  Montiers,  there  are 
four  generating  sets,  each  consisting  of  two  generators 
driven  by  a  water  wheel.  Thus  in  all  there  are  eight 
dynamos,  each  of  which  has  an  output  of  75  amperes, 
and  wound  for  producing  a  potential  of  7,200  volts. 
As  previously  noted,  the  machines  are  series  wound, 
and  when  the  eight  generators  are  connected  in  series, 
the  output  of  the  station  will  be  75  amperes,  at  57,600 
volts,  or  4,320  kilowatts.  The  macliiiK  s  ,11 .  of  the  six 
pole  type,  and  the  regulating  feature,  onsist  s  of  varying 
their  speed  in  proportion  to  the  load  carried,  the  highest 
speed  being  in  the  neighborhood  of  300  revolutions  per 


minute.     Simplicity  has  evidently  been  a  very  much 
considered  point  in  the  design  of  the  whole  equipment, 
for  in  the  power  house  there  is  no  switchboard  to  speak 
of,  beyond  a  voltmeter,  ammeter,  and  main  switch  for 
each  machine,  and   the  speed  governor.  Lightning 
arresters  are,  of  course,  placed  on  the  outgoing  line, 
which  runs  overhead  almost  all  the  distance.  About 
two  miles  outside  of  Lyons,  it  dips  underground,  and  is 
thus  carried  to  the  substation.    At  the  change  from 
overhead,  lightning  arresters  are  also  installed.  The 
line  proper  consists  of  two  copper  wires,  each  of  which 
corresponds  to  a  size  somewhere  between  the  00  and  o 
sizes  of  our  standard  gauge.  \t  the  street  railway  sub- 
station, motor-generator  sets  are  installed  of  500  kilo, 
watts  capacity  each,  the  motors  being  of  the  same  type 
as  the  generators  at  Montiers,  and  the  generators  being 
wound  for  a  constant  potential  of  600  volts  direct 
current.     In  the  sub-station  which  feeds  the  existing 
alternating  system,  motor-generator  sets  are  also  used, 
the  motors  being  the  same  as  for  the  street  railway 
station,  and  the  generators  being  of  the  three-phase, 
revolving  field,  alternating  type.     It  is  this  equipment 
of  sets  which  can  be  reversed,  if  the  occasion  arise,  the 
generators  being  fed  for  alternating  current  and  running 
as  synchronous  motors,  and  the  series  direct  current 
motors  having  their  connections  changed  and  running 
as  generators.    The    central  point  of  the  series  of 
generators  at  Montiers  is  connected  to  ground,  and 
the  corresponding  points  at  the  substations  at  Lyons 
are  treated  in  a  similar  manner,  this  reducing  the 
potential  from  either  line  to  earth  to  about  28,800. 
There  is  one  curious  item  in  our  information,  and  that 
is  the  statement  that  the  series  machines  can  easily  have 
their  connections  changed  so  as  to  give  150  amperes, 
instead  of  75,  thus    allowing  a  doubling    up  of  the 
station  capacity.    This  is  peculiar,  unless  the  real  facts 
of  the  case  are  that  the  machines  are  at  present  rated 
at  about  half  their  actual  capacity,  and  the  fields  wound 
in  two  parts  are  now  to  be  put  in  series  so  as  to  get 
normal  high  voltage  with  but  half  normal  current  flow- 
ing.    We  have  above  but  roughly  outlined  this  very 
interesting  equipment  for  the  benefit  of  our  readers,  and 
when  the  actual  operation  of  the  plant  commences,  we 
beg  to  assure  its  designers  that  further  information 
will  be  very  much  appreciated.    The  men  who  have 
conceived  and  developed  this  system  are  bold  men,  and 
if  their  schemes  are  successful,  will  have  earned  for 
themselves  reputations  which  will  be  known  the  whole 
world  over ;  for  almost  every  feature  is  diff"erent  from 
present  standard  practice;  precedents  have  been  dis- 
carded, and  past  experience  has  furnished  little  or  no 
basis  for  the  solution  of  problems. 


AN  UP-TO-DATE  PAPER. 

Mr.  J.  A.  G.  McGiv.uror,  of  349  Roacoii  St.,  Lowell,  Mass., 
writes  :  "  I  have  gone  into  another  line  of  business  and  will  have 
to  get  other  kinds  of  papers,  so  therefore  I  must  give  up  those 
I  have  been  taking,  and  I  must  say  I  do  so  with  some  regret,  for 
I  have  always  considered  the  Canadian  Electrical  News  an 
up-to-date  paper  in  every  sense  of  the  word  for  the  manner  in 
which  it  dealt  with  the  various  questions  at  issue.  Wishing  you 
every  success." 


The  operation  of  the  gas  and  electric  plants  at  Berlin,  Ont., 
under  municipal  ownership,  has  not  been  satisfactory  and  a  new 
commission  has  been  appointed  to  undertake  the  management  of 
same  with  a  view  of  obtaining  better  results.  Mr.  A.  L.  Breit- 
haupl  has  been  appointed  chairman. 
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ELECTRICAL  ENGINEERING  AT  McGILL 
UNIVERSITY. 

riic  l-'loctrical  luit;iiiocriiii^  Popart iiioiit  of  McGill 
I'ntvcrsity,  Montreal,  is  locatod  in  tlio  Macdonald 
Hnj^inoering'  Hiiilding-.  It  is  under  Ihc  chart; e  ol  Dr. 
R.  B.  Owens  and  Professor  L.  A.  Hordt.  There  are 
also  a  number  of  demonstrators  and  laboratory  assist- 
ants. There  are  probably  no  better  equipped  electrical 
enijineerinfj'  laboratories  in  the  world,  due  largely  to  the 
splendid  endowments  of  Sir  William  Macdonald  and 
other  benefactors. 

The   electrical  lahoatories   are   live   in   number,  as 


Fic.  1.    Macihinai-d  Encunkkring  Biildinc;. 

follows  :  A  direct  current  dynamo  laboratory  ;  an  alter- 
nating current  dynamo  laboratory  ;  a  laboratory  for 
special  research  work ;  a  high  tension  laboratory,  and 
a  standardizing  laboratory.  In  addition  to  this  the  in- 
stitution has  a  complete  service  plant  and  battery  room 
in  the  basement  of  the  Engineering  Building.  These 
different  laboratories  are  well  shown  in  the  accompany- 
ing illustrations. 

The  service  plant  proper  consists  of  five  boilers 
supplying  steam  to  four  direct-connected  direct-current 
generators — two  horizontal  engines  connected  to  two 
75  k.w. ,  125  volt  generators  ;  one  Willans  engine  con- 


FiG.  2. — Engine  Room  of  the  Service  Plant. 


nected  to  a  30  k. 


volt  generator  and  another 


Willans  engine  connected  to  a  50  volt  30  k.w.  gen- 
erator used  as  a  booster  for  charging  the  service 
batteries.  This  battery,  one  of  the  largest  in  Canada, 
has  a  capacity  of  300  kilowatt  hours  at  the  normal  eight 
hour  discharge  In  the  service  plant  besides  the  gen- 
erator, booster  and  feeder  panels,  there  is  a  distributing 
switchboard  with  integrating  wattmeters  in  each  of  the 
many  power  and  light  circuits  used  in  the  different 
buildings  of  the  University. 

The  Dynamo  Laboratories. — One  of  the  most  not- 
able features  of  the  dynamo  laboratories  is  the  fact 
that  there  are  no  overhead  belts  and  shafting,  and  that 


Alternating  Current  Dynamo  Laboratory. 


all  the  machinery  is  moveable,  being  easily  shifted  from 
place  to  place.  Nothing  is  permanently  fastened,  so 
that  any  possible  combination  of  the  elements  present 
may  be  made  in  a  few  moments  and  very  simply.  This 
is  accomplished  by  means  of  a  two-ton  hand-travelling 
crane  by  which  any  machine  may  be  picked  up  and 
moved  to  any  place  or  taken  out  of  the  room  altogether 
if  desired.  Before  the  equipment  of  the  laboratories 
some  six  years  ago,  the  dynamos  were  all  driven  by 
overhead  countershafts.  This  arrangement  was  apt  to 
cause  fluctuations  of  speed  in  one  machine  to  become 


Fig.  4.— Direct  Ci  rrent  Dynamo  Laboratory. 

evident  as  variations  of  load  took  place  in  another. 
The  arrangement  now  is  such  that  each  generator  is 
driven  by  a  separate  motor  capable  of  independent  speed 
control,  while  a  sufficient  number  of  supply  circuits  are 
wired  through  the  laboratories  to  enable  this  to  be  done 
with  the  maximum  of  convenience.  All  of  the  machines 
are  mounted  on  benches  about  15  inches  high.  Under 
each  of  these  benches  is  a  concrete  wire  duct  contain- 
ing heavily  insulated  supply  circuits.  At  intervals  of 
five  feet  each  of  these  supply  circuits  is  tapped  to  in- 
sulated bayonet  connections.  Any  generator  or  motor 
can  be  connected  at  once  to  any  supply  or  other  circuit 


Special  Klectrrai.  Investigations. 


June,  1905 


THE  CANADIAN  ELECTRICAL  NEWS 


25 


or  connected  up  in  any  way  that  is  desired  for  circulat- 
ing power,  tests,  etc. 

Besides  the  main  supply  circuits  from  the  generating- 
stations  the  laboratories  are  equipped  with  three  separate 
sets  of  experimental  batteries  of  61  cells  each,  25 
amperes  normal  discharge  rate.  These  can  be  thrown 
either  in  parallel  or  series  on  any  current  of  the  labora- 
tories given,  no,  220,  or  330  volts,  besides  end  cell 
regulation  as  desired.  The  switchboard  for  these 
batteries  is  shown  in  the  background  of  the  cut  of  the 
alternating  current  dynamo  laboratory. 

A  distributing  board  placed  in  the  A.  C.  laboratory 
is  so  arranged  that  any  source  of  supply  that  is  avail- 
able can  be  quickly  and  conveniently  connected  to  any 
supply  circuit  or  so  that  any  supply  circuit  and  trans- 
versing  circuit  may  be  connected  together  so  as  to  allow 
practically  any  combination  of  current  and  machines  to 
be  made.  In  this  department  the  A.  C.  generators  are 
operated  by  individual  D.  C.  motors,  and  each  motor 
is  provided  with  a  differential  winding  with  means  of 
varying  the  number  of  effective  turns  in  order  to  hold 
the  speed  constant  over  a  wide  variation  of  load. 

In  the  system  of  teaching  employed  in  the  laboratory 
work  class  demonstrations  are  almost  entirely  done 
away  with,  there  being  at  present  no  lectures  given  on 


¥\i..  6. — Hum  Tension  LAixiKAiom. 


the  laboratory  work.  In  the  laboratories  the  men  are 
divided  into  groups  of  three  or  four  men  each,  and  the 
particular  work  on  which  any  group  is  engaged  is  ex- 
plained to  them  in  the  laboratories  by  the  professors 
and  demonstrators,  and  the  whole  work  is  carried  out 
under  the  direct  supervision  of  the  professors.  To  each 
group  to  whom  a  special  piece  of  work  in  the  laboratory 
is  assigned,  there  is  supplied  a  motor,  a  generator,  and 
if  necessary,  a  separate  source  of  supply,  with  means  of 
controlling  and  accurately  measuring  the  speed  of  the 
motor,  and  means  of  absorbing  the  power  generated 
(consisting  either  of  wire  or  water  rheostats),  and  a 
special  portable  table  and  leads  to  facilitate  the  work. 
In  this  way  each  group  of  students  is  independent  and 
can  in  no  way  interfere  witli  the  work  of  another  group. 

The  Laboratory  for  Special  Research  Work. — 
This  laboratory  is  supplied  with  direct  current  of  all 
voltages,  and  with  alternating  current  of  all  voltages 
and  any  frequency,  and  is  used  for  testing  meters, 
transformers,  small  machines,  fuse-wire,  etc. 

The  High  Tension  Laboratory. — This  laboratory 
has  been  fitted  up  for  study  of  alternating  currents  of 
very  high  pressures.  Its  equipment  consists  of  four  10 
k.  w.  50,000  volt  transformers,  and  one  20  k.  w.  insu- 
lating transformer.  It  is  supplied  with  a  switchboard, 
a  Stillwell  regulator,  and  a  Kelvin  electrostatic  volt- 
meter reading  from  15,000  to  150,000  volts.  To  this 
equipment  has  recently  been  acUIetl  ;i  10  k.  w.,  A.  C. 
D.  C.  set;  a  d_\  n;imosl,il  ic  in.u  liiiu-,  ami  a  10,000- 
20,000  volt  transformer  for  special  research  work.  This 


equipment  has  recently  been  removed  to  a  fire-proof 
concrete  room  which  was  specially  built  for  its  re- 
ception. 

The  Standardizing  Laboratory. — This  laboratory 
is  equipped  for  standardizing  all  kinds  of  electrical  ap- 


FlG.  7. — LABemATORvjFOR  STANDARDIZING  ELECTRICAL 

Instruments. 


paratus.  Its  equipment  includes:  Weston  standard 
voltmeter,  ammeters,  and  wattmeter;  Kelvin  balances, 
reading  among  them  from  o  to  600  amperes;  electro- 
static voltmeters;  potentiometers,  etc. ;  also  a  Ewings 
hysteresis  tester  and  permeability  bridge.  In  this 
laboratory  from  200  to  300  college  instruments,  besides 
many  outside  instruments,  are  standardized  every  year. 

L.  A.  Herdt. 


MR.  H.  H.  HENSHAW. 

A  familiar  face  at  the  C.E.A.  convention  will  be  Mr. 
H.  H.  Henshaw,  who  was  recently  appointed  general 
manager  of  AUis-Chalmers-Bullock,  Limited,  Montreal. 
He  was  secretary-treasurer  of  the  Royal  Electric  Com- 
pany from  1886  to  1890  while  they  were  engaged  in 
manufacturing,  and  during  those  days  he  came  into 
personal  contact  with  electricians  and  engineers  from 
all  over  the  country.  After  the  Royal  Electric  dis- 
posed of  their  manufacturing  business  he  remained 
their  secretary-treasurer  until   the  absorption   of  the 


Mk.  H.  II.  Henshaw. 

General  ManaKur  Alli>-Cl.al.nt,Ts-Bulli.ck,  Limited. 


company  in  the  present  Montreal  Light,  Heat  & 
Power  Company.  Since  that  time  he  has  been 
secretary-treasurer  not  only  of  the  latter,  but  also  of 
its  constituent  companies. 

Mr.  Henshaw  was  born  in  St.  Hyacinthe  in  1865 
and  entered  the  office  of  Mr.  Walker,  chief  accountant 
of  the  Grand  Trunk,  in  1880,  remaining  there  for  the 
next  six  years.  He  entered  upon  his  new  duties  at 
the  beginning  of  June. 
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THE   MONTREAL    STREET  RAILWAY 
COMPANY. 

riic  Montreal  Strcol  Railway  was  converted  from 
horse-power  to  electric  traction  in  the  year  1892,  aiul 
since  that  time  its  ijrowth  has  been  very  rapid. 
I'he  power  house  of"  tlie  company  is  situated  on  William 
and  Harre  streets,  the  frontage  of  the  propci  ly  beint; 
_;i)4  feet  and  the  depth  235  feet.  The  buildin-  is 
divided  into  four  sections,  two  sections  for  boilers,  one 
for  eiii^ines  and  dynamos,  and  one  for  the  water  power 
plant. 

One  sectivMi  of  the  boiler  house  contains  a  ij;"roup  of 
sixteen  Lancashire  boilers  of  250  h.  p.   each,  manufac- 


E.xTERioR  OF  Power  House — Montreal  Street  Railway. 

tured  by  Daniel  Adamson  &  Company,  Dunkinfield, 
England,  and  arranged  in  two  batteries.  Each  boiler 
is  fitted  with  a  dead  load  safety  valve,  a  six  inch  steam 
nozzle,  a  combined  low  water  alarm  and  safety  valve 
and  a  Government  pop  valve  on  the  manhole.  The 
second  section  of  the  boiler  house  contains  a  battery  of 
six  Babcock  &  Wilcox  water  tube  boilers  of  250  h.  p. 
each,  also  a  battery  of  six  Lancashire  boilers  of  300  h. 
p.  each,  built  by  the  John  McDougall  Caledonian  Iron 
Works  Company,  of  Montreal.  The  boilers  are  fed 
by  six  Northey  pumps  through  duplicate  pipes. 

The  section  of  the  power  house  used  for  engines  and 
dynamos  is  235  feet  long  and  80  feet  wide  and  contains 


six  Corliss  engines  of  650  h.  p.  each,  one  of  3,400  h. 
p.  ,  and  one  of  600  h.  p.,  all  compound  condensing 
and  manufactured  by  the  Laurie  Engine  Company,  of 
Montreal  ;  also  one  Corliss  compound  condensing  en- 
gine of  1600  h.  p.,  manufactured  by  the  Pennsylvania 
Iron  Works  Company,  Philadelphia.  Each  engine  is 
provided  with  two  governors,  one  of  the   "  Porter" 


LvTERioR  OF  Power  House — Montreal  Street  Railway 


Motor  Generator  Sets  and'JSwitchboard — Montreal 
Street  Railway. 

type  capable  of  controlling  the  speed  within  two  per 
cent,  of  the  normal  rate,  and  a  governor  having  an 
automatic  valve  which  shuts  off  the  steam  when  the 
engine  reaches  10  per  cent,  above  the  normal.  The 
dynamos  in  connection  with  the  650  h.  p.  engines  are 
belted  to  same,  four  200  k.w.  machines  to  each  engine. 
The  dynamos  in  connection  with  the  3,400  and  1,600 
h.  p.  engines  are  direct 
connected  and  consist  of  one 
1,500  k.  w.  and  two  800  k. 
w.  generators  manufactured 
by  the  Canadian  General 
Electric  Company.  There 
are  also  ten  No.  80  Edison 
generators  of  200  k.  w.  each 
and  six  multipolar  genera- 
tors of  300  k.w.  each,  manu- 
factured by  the  same  com- 
pany. The  switchboard  was 
built  by  the  Street  Railway 
Company  and  is  one  of  the 
finest  on  the  continent.  It  is 
constructed  of  polished  blue 
Vermont  marble,  90  feet 
long  and  12  feet  high,  and 
carries  a  complete  set  of  in- 
struments  for    the  various 
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purposes.  The  feeders  pass  out  of  the  buildings  throug-h 
a  special  tower. 

The  building  containing  what  is  known  as  the  water 
power  plant  is  go  feet  long  and  40  feet  wide  and  con- 
tains six  direct  connected  motor  generator  sets,  each 
having  a  rated  capacity  at  the  direct  current  end  of 
500  k.  w.  Two  of  these  units  were  built  by  the 
Westinghouse    Electric  &    Manufacturing  Company 


Mr.  W.  G.  Ross,  Managing-Director. 


and  four  by  the  Canadian  General  Electric  Company. 
These  machines  receive  current  from  the  generating 
plant  of  the  Montreal  Light,  Heat  &  Power  Company 
at  Chambly.  There  is  also  in  operation  in  this  station 
a  500  k.  w.  motor  generator  set  consisting  of  a  750 
h.  p.  induction  motor  direct-connected  to  a  500  k.  w. 
generator,     manufactured     and    installed    by  Allis- 


Mk.  D.  McDonald,  Gom-r.il  M;uiaK>.i. 


Chalmers-Bullock.  This  unit  is  used  to  convert  the 
alternating  current  received  from  Shawinigan  Falls 
into  direct  current  for  street  railway  purposes.  The 
company  are  also  establishing  small  power  houses  on 
St.  Denis  street  and  at  St.  Henri. 

The  Montreal  Street  Railway  Company  at  present 
operate  about  130  miles  of  track,  also  40  miles  of 
track  of  the  Montreal  Park  and  Island  Railway  Com- 
pany, which  they  control.  The  rails  are  of  the 
grooved  girder  type  weighing  96  pounds  to  the  yard 


and  80  pound  "T"  rails.  The  overhead  construction 
is  of  the  standard  type,  iron  poles  being  used  in  many 
of  the  principal  streets  at  an  average  distance  of  about 
100  feet.  The  trolley  wire  throughout  the  city  is  No. 
00,  and  on  the  suburban  line  is  No.  0000.  The 
feeders,  of  which  there  are  about  no  miles,  are  No. 
0000  wire,  250,000  and  500,000  C.  M.  insulated 
cables. 

The  rolling  stock  of  the  company  consists  of  up- 
wards of  800  cars,  including  sweepers  and  plows,  the 


Mr.  L.  Trudeau,  Superintendent. 


whole  of  which,  with  few  exceptions,  have  been  built 
by  the  company.  Illustrations  are  shown  on  the  follow- 
ing page  of  car  No.  890,  which  made  its  first  official  trip 
last  month,  and  which  is  probably  the  handsomest  and 
most  complete  design  to  be  found  on  the  continent. 
It  is  of  the  semi-convertible  type,  with  seats  as  in  the 
ordinary  steam  railway  coach.  Instead  of  a  five-foot 
platform,  it  has  one  of  seven  feet,  and  instead  of  the 
ordinary  door  placed  in  the  centre  there  are  two  doors. 


Mr.  H.  R.  Lockhart,  Electrical  Eiigiiicor. 


with  a  brass  railing  dividing  a  portion  of  the  platform 
into  two  aisles.  One  of  the  doors  is  utilized  entirely 
by  persons  entering  the  car  and  the  other  by  those 
leaving  it.  This  is  arranged  and  made  arbitrary  by  the 
fact  that,  while  one  of  these  doors  opens  inward  only, 
the  other  opens  only  outward.  The  conductor  collects 
the  fare  when  the  passenger  steps  on  the  platform. 
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rtu"  inioiit'uMi  is  tlial  llic  «.».MKluctor  shall  remain  on  the 
rear  platform  at  all  times,  and,  having  no  fares  to 
eolleet  from  passengers  in  the  car,  can  give  more  at- 
tention to  passengers  getting  on  and  off.  Another 
object  of  the  new  car  is  to  prevent  leakage  in  the  col- 
lection of  fares  at  busy  hours. 

The  i^oneral  offices  of  the  Montreal   Street  Railway 


KXTKRIOK  OF    XkW   CAR,   NO.  890. 


Interior  of  New  Car. 


Company  are  situated  in  their  own  building,  a  hand- 
some six-storey  structure  at  the  corner  of  Craig  street 
and  Place  d'Armes.  Mr.  W.  G.  Ross  is  managing- 
director  of  the  company  ;  Mr.  D.  McDonald,  general 
manager  ;  Mr.  L.  Trudeau,  superintendent,  and  Mr. 
H.  R.  Lockhart,  electrical  engineer.  The  portraits 
of  these  gentlemen  are  shown. 


MR.  FREDERICK  HOFFMEISTER. 

We  are  permitted  to  present  the  portrait  of  Mr. 
Frederick  Hoffmeister,  who,  as  announced  in  the  May 
issue,  has  been  appointed  general  superintendent  of  the 
British  Columbia  Electric  Railway  Company.  Mr. 
Hoffmeister  was  born  in  Ontario, of  German  parentage, 
but  some  years  ago  removed  to  British  Columbia, 
where  several  members  of  his  family  now  reside.  Giving 
his  attention  in  early  life  to  electrical  matters,  his 
ability  as  an  electrician  soon  became  recognized,  and  in 
1892  he  was  appointed  by  the  directors  of  the  San 
Francisco  and  San  Mateo  Railway  Company  as  chief 
electrician  and  superintendent  of  the  power  department. 
Three  years  later  he  was  appointed  a  member  of  the 
Faculty  of  the  Van  Der  Nailleus  School  of  Practical, 
Civil,  Electrical,  Mechanical  and  Mining  Engineering, 
San  Francisco,  Cal.,  as  Professor  of  Electrical  Science 
as  applied  to  electric  railways  and  steam  engineering. 
For  the  past  eight  years  he  has  been  employed  by  the 


Canadian  General  Electric  Company  as  erecting  engi- 
neer, and  during  that  time  has  superintended  the  instal- 
lation of  some  of  the  most  important  plants  in  Canada. 

Mr.  Hoffmeister  was  resident  engineer  for  the  in. 
stallation  of  the  electric  plant  for  the  operation  of  the 
Soulangcs  canal,  this  work  requiring  about  tour  years. 
This  is  one  of  the  finest  canals  in  the  world  and  the 
electrical  equipment  is  second  to  none.  It  was  one  of 
the  first  canals  to  be  operated  by  induction  motors. 
During  the  winter  seasons,  when  the  work  on  the 
Soulanges  installation  was  suspended,  Mr.  Hoff"meister 
installed  the  complete  electrical  apparatus  in  the  power 
house  of  the  Canadian  Electric  Light  Company  at 
Levis,  Que.,  also  the  first  synchronous  motor  generator 
set  used  by  the  Montreal  Street  Railway.  Later  he 
remodelled  the  Halifax  Electric  Tramway  Company's 
plant,  changing  it  to  the  new  system,  with  three-phase 
apparatus  exclusively  and  running  motor  generator 
sets  for  the  railway.  He  also  remodelled  the  St.  John 
Railway  Company's  power  house  and  installed  a  new 
marble  panel  switchboard.  The  alternating  current 
three-phase  system  was  here  adopted  also,  although 
direct  current  generators  are  employed  for  street  rail- 
way work.  He  then  installed  a  three-phase  alternating 
current  water  power  plant  for  the  Renfrew  Power  Com- 
pany and  for  the  past  year  has  been  employed  in 
Winnipeg  in  connection  with  the  Winnipeg  Street 
Railway  Company's  plant  and  the  electrical  equipment 
of  the  new  C.P.R.  shops.  Two  600  k.w.  C.G.E. 
generators  in  the  C.P.R.  shops  have  been  started  up 
during  the  past  month. 

Mr.  Hoffmeister  has  had  a  thorough  practical  ex- 
perience and  will  doubtless  be  found  a  valuable  acquisi- 


Mr.  Frederick  Hoffmeister, 

General  Superintendent  British  Columbia  Electric  Railway  Company. 

tion  by  the  British  Columbia  Electric  Railway  Com- 
pany. He  is  unassuming  but  affable,  and  carries  with 
him  to  his  new  field  of  labor  the  best  wishes  of  a  host 
of  friends. 


The  time  for  receiving  tenders  for  the  purchase  of  the  street 
railway  at  Kingston,  Ont.,  expired  on  June  ist,  but  no  bids  were 
submitted.  Mr.  J.  M.  Campbell  will,  it  is  understood,  report  on 
the  question  of  whether  the  railway  can  be  operated  at  a  profit 
under  revised  conditions. 

We  understand  that  the  Electric  Repair  &  Contracting  Com- 
pany, 917  and  619  Lagauchetiere  street,  Montreal,  have  been  ap- 
pointed, by  Messrs.  Read  &  Kilmer,  of  Toronto,  the  Montreal 
agents  of  the  General  Electric  Company  of  Sweden,  manufacturers 
of  every  description  of  electrical  apparatus. 
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POWER  PLANT  OF  THE  NORTHERN  ELEC- 
TRIC &  MANUFACTURING  COMPANY. 

The  Northern  Electric  &  Manufacturing  Company 
have  an  interesting  power  plant  at  what  is  known  as 
their  cabinet  shop  at  corner  of  William  and  Richmond 
streets,  Montreal,  the  equipment  including  a  Westing- 
house-Parsons  turbine. 

The  power  plant  is  practically  isolated  from  the  rest 
of  the  buildings  and  consists  of  a  one-storey  practically 


Factory  of  N'orthkrn   liLKciRic   &   Mam  fach  rim.  Com- 
pany, Montreal. 


fire-proof  building.  The  boiler  equipment  consists  at 
present  of  two  250  h.  p.  Babcock  &  Wilcox  boilers, 
supplied  with  "Jones"  underfeed  stoker.  The  feed 
water  will  be  obtained  from  the  canal,  and  it  is  pro- 
posed to  install  a  100,000  gallon  tank  in  the  yard, 
which  will  supply  both  the  boiler  feed  water  and  the 
water  neceseary  for  the  sprinklers  and  fire  protection, 
as  well  as  manufacturing  purposes. 

The  engine  room  is  located  directly  alongside  of  the 
boiler  house  ;  the  equipment  consists  of  a  300  k.  w. 
Westinghouse-Parsons  steam  turbine  direct  con- 
nected to  a  Westinghouse  3-phase,  60  cycle,  220  volt 
turbo-generator,  which  will  supply  the  current  for  the 


Westinghoi  sK-'l'i  ur.o-C.KNFR A roK    IN    Northern  Electric 
&  Mam  FAtn  kim;  Comi-anv  s  Plant,  Montreal. 


motors  and  lights,  it  is  proposed  for  the  present, 
owing  to  the  light  load  which  the  generator  will  carry, 
to  operate  the  turbine  non-condensing,  the  exhaust 
being  carried  into  a  Webster  heating  system,  with 
which  the  building  is  installed.  The  exciting  current 
for  the  generator  is  obtained  from  a  10  k.  w.  West- 
inghouse generator  direct  connected  to  a  Westinghouse 
junior  engine. 

The  switchboard  is  so  arranged  that  each  feeder 
circuit  has  Its  own  ammeter  panel,  and  as  most  of  the 
motors  are  large,  it  has  been  found  possible  to  allow  a 
separate  panel  for  each  motor. 

The  wiring  to  the  motors  is  carried  through  a  trench 


S  feet  by  x  4  feet,  which  runs  along  the  west  wall  of 
the  building  and  terminates  in  the  cabinet  shop,  where 
the  circuits  are  distributed  to  the  various  floors  in  the 
building.  With  the  exception  of  the  elevator  motor, 
which  is  a  Westinghouse  Type  "F"  variable  speed  in- 
duction machine,  the  motors  for  driving  the  machinery 
are  of  the  Westinghouse  constant  speed  induction 
type,  and  are  also  suspended  from  the  ceiling  with  a 
view  to  allowing  the  greatest  amount  of  floor  space  to 
be  utilized. 

The  motor  equipment  at~present  consists  of  one  75 
h.  p.  and  one  40  h.  p.  equipped  with  double  crown 
pulleys  at  each  end  so  that  each  motor  drives  four 
lines  of  shafting,  and  one  40  h.  p.  which  operates  the 
saw-dust  of  the  exhaust  system.  The  line  shafting 
throughout  the  cabinet  shop  is  supplied  with  Chapman 
ball  bearings. 

The  saw-dust  exhaust  system  is  now  being  installed, 
which  will  carry  the  saw-dust  to  the  boiler  house,  and 
it  is  expected  to  be  able  to  obtain  sufficient  fuel  to 
supply  one  boiler. 


THE  DOBLE  WATER  WHEEL. 

Moc/ern  hytlro-eloctric  power  generation  and  transmission  has 
led  to  great  improvornoiits  in  water  wh6els.  A  demand  has 
arisen  for  large  units  of  highest  economy,  eloso  regulation  and 
absolute  reliability  in  service,  and  Tangi'iilial  w.Urr  wheels  to 


DoBLE  Wheel  with  Needle  Regulating  Nozzle. 

operate  under  high  heads  of  water  have  to  a  large  extent  been 
developed  to  meet  this  demand. 

The  Abner  Doble  Company  have  made  a  specialty  of  producing 
first  class  machinery  to  meet  the  requirements  of  the  most  exact- 
ing conditions.  All  wheels  are  provided  with  their  well  known 
paU-nted  ellipsoidal  buckets.  These  buckets  are  castings  of 
selected  and  tested  materials;  cast  iron,  semi-steel,  gun  metal, 
or  steel  castings  as  may  be  required.  Each  bucket  straddles  the 
wheel  rim  and  is  machined  to  fit  tightly  on  both  sides  and  on  the 
periphery.  Each  is  fastened  to  the  rim  by  two  fitted  bolts  in 
Teamed  holes. 

The  buckets  are  interchangeable,  being  accurately  fitted  and 
drilled,  in  jigs,  and  finally  brought  to  the  same  weight  so  that  the 
wheels  shall  be  dynamically  balanced. 

The  Doble  patented  needle  regulating  nozzle  has  the  ail- 
vantage  of  permitting  close  regulation,  maintaining  a  high 
efficiency  of  the  jet  over  a  wide  range.  The  regulating  is  ilone 
by  moving  a  core  piece  axially  within  the  nozzle,  and  thereby 
changing  the  annular  area  of  the  orifice. 

As  announced  in  a  previous  issue,  the  John  McDougall  Cala- 
donian  Iron  Works  Company,  of  Montreal,  have  been  appointed 
sole  Canadian  licensees  for  the  manufacture  of  these  wheels  in 
Canada. 


Mr.  G.  S.  Perry,  representing  the  Pacific  Coast  Pipe  Company, 
Vancouver,  H.  C,  has  submitted  to  the  ratepayers  of  Ponoka, 
N.  W.  T.,  a  scheme  for  the  installation  of  waterworks  and  elec- 
tric light  systems. 

Dr.  C.  G.  Main,  Mayor  of  Edmundston,  N.  B.,  announces  that 
that  town  is  to  have  a  lighting  plant,  and  that  he  has  taken  up 
the  question  of  the  design  and  installation  with  Mr.  R.  S.  Kelsch, 
consulting  engineer,  Montreal. 
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To  pro\  iilo  tor  tlioir  rapiilly  incroasinj^'  business  in 
Montreal,  the  Hell  I'elepluMie  Conipan\  lia\e  foimd  it 
necessary  to  build  a  uew  main  exehaiii^e  aclioininf>;  the 
old  one.  Ihis  is  now  nearing-  completion,  and  has 
installed  in  it  a  very  complete  power  plant,  which  was 
designed  by  Mr.  l-.  H.  M.  Cape,  C.K. 

Power  is  supplied  by  two  50  k.w  and  one  ly}^  k.  w. 
machines.  The  latter  machine  will  be  started  in  the 
evenini^  about  seven  or  eijiht  o'clock,  after  the  heavy 
lii^htini^  load  is  o\er,  and  will  rim  until  nine  or  nine 
thirl)    in   the   niorniui;-,    when    the    chartjing-  of  the 
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batteries  for  the  telephone  exchanges  will  be  com- 
menced. This  charging-  current  will  bring  the  total 
load  up  to  about  50  k.w.,  and  one  of  the  large  units 
will  be  started  to  carry  it.  This  machine  will  be  run 
throughout  the  day,  carrying  the  heavy  lighting  load  in 
the  afternoon.  It  is  probable  that  in  operation  the 
charging  will  take  place  somewhat  later  in  the  day  to 
bring  the  two  peaks  of  the  loads,  namely,  that  due  to 
charging  and  that  due  to  lighting,  closer  together,  and 
so  decrease  the  time  of  running  of  the  larger  unit. 

In  the  design  of  this  plant  one  point  that  had  to  be 
kept  in  mind  was  that  continuous  operation  was  essen- 
tial on  account  of  the  telephone  exchange,  as  it  would 
be  impossible  to  shut  it  down  for  even  five  minutes.  To 
eliminate  the  possibilities  of  an  interruption  in  the  ser- 
vice, several  precautions  were  taken.  There  are  three 
boilers,  any  two  of  which  can  do  the  work;  two  k.  w  . 
and  one  iy}4  k.  w.  machines,  any  two  of  which  can 
handle  the  maximum  load.  There  is  a  ring  system  of 
steam  piping,  with  the  valves  so  arranged  that  should 
a  break  occur  at  any  point  whatsoever  in  the  steam 
pipe,  it  would  still  be  possible  to  run  two  boilers  and 
two  engines  in  any  case.  As  a  further  precaution,  the 
switchboard  is  arranged  with  two  sets  of  bus  bars,  one 
to  be  connected  to  bear  outside  sources  of  power,  thus 
rendering  the  possibility  of  a  shut-down  almost  out  of 
the  question. 

The  mfechanical  plant  may  be  divided  up  into  that  be- 
longing- to  the  old  building  and  that  belonging  to  the 
new.  In  the  old  plant  there  are  two  Babcock  &  Wil- 
cox boilers,  having  a  heating  surface  of  1,265  sq.  ft. 
each.    The  new  boiler  is  of  the  same  size. 


The  machinery  in  the  new  power  plant  proper  con- 
sists of  the  three  generators  mentioned  before,  installed 
by  the  Canadian  Westinghouse  Company,  direct  con- 
nected to  Robb-Armstrong  engines.  The  generators 
are  of  the  engine  type,  125  volt  direct  current.  The 
two  50  k.  w.  units  run  at  275  revolutions  per  minute. 
These  machines  are  direct  connected  to  12x12  in.  simple 
horizontal  engines.  The  17^  k.  w.  generator  runs  at 
375  revolutions  per  minute,  and  is  directly  connected  to 
an  8x8  in.  engine.  The  engines  are  designed  for  a 
working  pressure  of  eighty  pounds,  but  allowance  has 
been  made  to  increase  the  pressure  to  125  pounds  if  it 
is  found  desirable.  The  generators  are  connected  to 
the  switchboard  by  leads  running  in  conduits  under  the 
floor. 

The  switchboard  consists  of  three  generator  and  two 
feeder  panels,  so  arranged  that  an  extra  generator  or 
feeder  panel  can  be  added  without  disturbing  the  others. 
An  unusual  feature  of  this  switchboard  is  that  it  is  pro- 
vided with  a  double  set  of  bus  bars  and  double-throw 
switches  to  the  various  circuits.  One  of  these  sets 
of  bus  bars  is  connected  to  the  machines  through 
three-pole  switches.  The  other  set  of  bus  bars 
may  be  connected  to  another  source  of  power  by  means 
of  the  large  800  ampere  switch.  The  board  is  so  ar- 
ranged that  current  may  be  either  given  to  or  received 
from  the  outside  circuit. 

Under  ordinary  circumstances  the  gases  from  the 
boilers  are  taken  away  through  a  4-ft.  stack.  There 
is  also  an  induced  draught  fan  capable  of  handling  the 
gases  from  the  three  boilers  and  of  maintaining  a 
draught  in  the  main  breaching-  equal  to  a  water  pres- 
sure of  I  ^  inches.  The  fan  has  a  blast  wheel  60  in. 
in  diameter  and  is  driven  by  a  6  in.  vertical  engine. 
This  fan  is  placed  on  by  a  by-pass  so  that  the  gases 
from  the  boiler  can  go  directly  to  the  chimney  or 
through  the  fan.    To  avoid  any  possibility  of  the  feed 
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water  supply  being  shut  off  from  the  boilers  the  pipes 
are  arranged  in  the  loop  system  as  in  the  case  of  the 
steam  pipes.  From  the  pumps  the  water  passes 
through  an  oil  filter  that  extracts  all  the  oil  before  it  is 
received  into  the  feed  water  heater.  It  will  be  seen  from 
the  foregoing  that  this  plant  was  designed  with  a  view 
to  continuous  service,  and  from  the  manner  in  which 
the  installation  has  been  effected,  there  seems  little 
possibility  of  any  interruption  occurring. 

A  test  of  the  plant  was  made  recently,  the  duration 
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of  which  was  nine  hours.  The  coal  used  was  pea 
anthracite.  There  were  two  boilers  under  steam,  the 
first  furnishing-  steam  for  the  heating  of  the  building 
and  for  the  auxiliary  plant,  consisting  of  elevators, 
feed  pumps  and  the  ventilating  fans.  The  second  fur- 
nished steam  to  the  50  k.w.  unit  and  to  the  I'jyi  k.w. 
unit.  It  was  found  that  the  coal  consumption  per 
hour  in  boiler  No.  i  was  200  pounds  and  in  boiler  No. 
2  472  pounds,  and  the  water  evaporated  per  pound  of 
coal  by  meter  8. 26  lbs.  The  average  steam  pressure 
was  79  lbs.  per  square  inch,  and  the  average  kilowatts 
of  the  two  units  was  58.8.  The  steam  per  k.w.  hour 
was  66.3  lbs.  and  per  I.H.P.  per  hour  36.4  lbs.  The 
coal  per  k.w.  hour  was  8.03  lbs.  and  per  I.H.P.  was 
4.41  lbs.  The  compound  efficiency  of  the  1"]%  k.w. 
unit,  that  is,  the  electrical  horse  power,  divided  by  the 
indicated  horse  power,  was  67.5  per  cent.,  and  the 


Part  of  Rack  Room,  Fl  sk  Panel  and  Wire  Chief's  Desk,  ' 
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compound  efficiency  of  the  larger  unit  was  75.6  per 
cent. 


NEW  "  EAST"  OFFICE  OF  THE  BELL 
TELEPHONE  COMPANY. 

The  Bell  Telephone  Company  have  recently  com- 
pleted the  installation  of  an  entirely  new  central  office 
equipment  for  their  East  Exchange  in  Montreal,  which 
has  many  interesting  features.  The  building  was 
erected  by  the  company  on  St.  Andre  street, immediate- 
ly south  of  St.  Catherine  street,  and  is  used  entirely 
for  telephone  purposes.  It  is  a  handsome  three  storey 
and  basement  structure  of  fire-proof  construction 
throughout,  40  ft.  6  in.  x  126  ft.  6  in.  The  front  is  of 
grey  pressed  brick,  the  upper  stories  laid  in  Flemish 
bond,  the  ground  floor  laid  with  Roman  brick,  all  with 
Ohio  facings  and  trimmings.  All  the  windows  in  the 
sides  and  rear  have  metal  frames  with  wire  glass,  and 
in  addition  are  protected  with  exterior  dry  sprinklers, 
the  combination  giving  the  best  possible  protection 
against  an  exterior  fire.  There  are  two  stairways,  one 
at  the  front,  the  other  at  the  rear  of  the  building,  each 
completely  enclosed  in  a  fire-proof  brick  tower,  the 
openings  on  each  floor  being  equipped  with  under- 
writers automatic  fire  doors  by  means  of  which  the 


stairs  can  be  absolutely  cut  off  from  the  building  pro- 
per or  adjacent  building,  thus  forming  fire-proof  fire 
escapes.  The  woodwork  of  the  building  is  of  quar- 
tered oak  ;  the  front  halls  have  marble  wainscott  and 
mosaic  floors,  while  the  rear  stairs  are  plain  iron,  and 
the  tower  is  lined  with  buff  pressed  brick. 

At  the  left  of  the  entrance  on  the  ground  floor  is  the 
public  telephone  room  in  charge  of  an  attendant,  fitted 
with  sound-proof  booths  and  furnished  for  the  comfort 
and  convenience  of  the  patrons.  The  entire  rear  of 
this  floor  will  be  devoted  to  a  training  school  for  oper- 
ators, with  lecture  rooms  and  sections  of  regular 
switchboards  at  which  the  operators  will  be  trained  for 
four  weeks  before  occupying  positions  on  the  sub- 
scribers' board.  The  front  of  the  first  floor  is  devoted 
to  the  distributing  and  power  apparatus  used  with  the 
switchboard,  while  the  rear  is  given  up  to  operators' 
quarters.  The  wires  enter  the 
building  in  paper  insulated  lead 
covered  cables,  each  one  contain- 
ing 400  pairs  of  No.  22  B  &  S 
wire  which  are  drawn  into  ducts 
built  in  the  wall.  The  pairs  are 
terminated  on  the  Main  distribut- 
ing frame  by  means  of  cables, 
the  ends  of  which  are  non-hydro- 
scopic.  On  the  vertical  side  are 
placed  heat  coil  and  carbon  pro- 
tectors of  the  well-known  stand- 
ard pattern.  The  lines  next  run 
through  switchboard  cable  to  an 
intermediate  distributing  frame, 
by  means  of  which  the  lamp  sig- 
nals of  the  various  subscribers' 
lines  can  be  changed  from  one 
operator's  position  to  another 
without  change  of  line  number, 
and  the  traffic  or  calls  handled  at 
the  various  positions  balanced  and 
the  work  equalized.  Power  for 
the  operation  of  the  exchange  is 
obtained  from  eleven  cells  of 
type  G  41  chloride  accumulators  having  a  capacity  of 
3200  ampere  hours.  These  cells  are  charged  by 
means  of  a  special  30  k.  w.  generator  having  a  large 
number  of  commutator  segments  to  reduce  the  noise  in 
the  associated  telephone  circuits  when  charging,  direct 
connected  to  an  induction  motor  which  is  run  from  the 
street  circuit.  A  duplicate  motor-generator  is  provided 
as  well  as  a  second  power  supply  circuit  to  guard 
against  breakdowns.  On  this  floor  are  the  repeating 
coils  used  in  the  switchboard  cord  circuits  and  the  wire 
chief's  desk,  equipped  with  voltmeters,  relays,  keys, 
etc.,  for  the  locating  of  faults. 

To  the  rear  of  the  power  room  and  approached  by 
the  rear  stair  are  the  rooms  for  the  accommodation  of 
the  operators,  consisting  of  a  locker  room,  lavatory 
aud  bathroom,  together  with  a  large  sitting  room  fur- 
nished with  chairs,  lounges,  tables,  etc.,  and  fitted 
with  a  heater  for  tea,  which  is  in  charge  of  an  attendant 
and  from  whom  operators  may  obtain  tea  at  any  time 
when  off  duty.  In  the  locker  room  is  a  clothes  drying 
apparatus,  by  means  of  which  wet  wraps  may  be  dried 
before  being  placed  in  the  lockers,  which  are  made  of 
expanded  metal  and  are  large  enough  to  accommodate 
the  belongings  of  two  girls. 

The  third  floor  Is  devoted  entirely  to  the  switchboard 
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aiul  is  one  of  tlio  host  operating  rooms  in  tlio  country. 
The  switch  is  divided  into  two  parts,  tlic  subscribers', 
or,  as  it  is  technically  known,  the  "A"  board,  being 
on  the  nortli  side  of  the  room,  and  tlie  trunk  or  "B" 
board  on  the  south.  At  the  "A"  board  terminate  the 
linos  of  all  subscribers  in  the  exchange,  of  which  there 
are  about  3,500.  The  switch  has  a  capacity  of  10,000 
lines  and  is  at  present  equipped  for  5,600,  divided 
among  54  operators'  positions.  The  system  is  of  the 
well-known  common  battery  or  relay  type,  by  means  of 
which  when  a  subscriber  removes  the  telephone  from 
the  switch  hook  of  his  set  of  instruments  a  small  in- 
candescent lamp  is  lighted  at  the  switchboard.  The 
operator  plugs  one  of  a  pair  of  cords  into  the  answering 
jack  of  the  lino  wiiici'  is  immediately  above  the  line 
lamp  and  asks  for  the  number  ;  the  second  cord  is 
plugged  into  the  number  given  in  the  upper  or  mul- 
tiple part  of  the  switch  and  the  subscriber  rung. 
Associated  with  the  two  cords  are  two  lamps  similar 
to  the  line  lamps  ;  when  a  cord  is  connected  to  a  line 
and  the  telephone  ot  the  set  is  on  the  hook  the  lamp  is 
lit,  as  soon  as  the  telephone  is  removed  the  lamp 
goes  out,  consequently  the  operator  is  able  to  tell  at  a 
glance  whether  or  not  the  called  subscriber  has 
answered,  or  if  the  conversation  is  completed,  in  which 
case  both  lamps  burn  and  she  takes  down  the  connec- 
tion. By  this  system  faster  and  more  accurate  operat- 
ing is  obtained  and  the  subscriber  is  spared  the  annoy- 
ance of  inquiries  such  as  "Have  they  answered?", 
"Waiting?",  "Finished?",  and  the  like.  In  a  similar 
manner,  if  the  call  is  for  a  subscriber  in  one  of  the  other 
three  city  exchanges  the  second  cord  is  plugged  on  to 
a  "trunk  line",  a  number  of  which  are  run  between  the 
four  offices,  which  is  assigned  to  the  line  operator  by  a 
trunk  or  "B"  operator  at  the  distant  office,  who  is  call- 
ed over  on  an  order  wire  connected  to  her  head 
telephone. 

The  "B"  operators  in  the  East  office  are  seated  be- 
fore a  board  on  the  south  side  of  the  room.  There  are 
no  annunciators  on  this  board,  the  trunk  lines  terminat- 
ing in  cords  and  plugs.  Upon  an  operator  receiving 
a  call  over  an  order  wire,  she  inserts  one  of  the  plugs 
into  the  line  called  for,  at  the  same  time  telling  the  dis- 
tant "A"  operator  the  number  of  the  trunk  cord  used;  she 
then  depresses  a  ringing  key  and  the  '  'A"  operator  at  the 
first  office  inserts  the  second  of  the  pair  of  cords  she  is 
using  into  the  jack  of  the  trunk  line  assigned  to  her. 
As  soon  as  she  does  this,  and  not  before,  ringing  cur- 
rent is  sent  out  to  the  subscriber  called  through  the 
ringing  key;  this  current  is  sent  out  for  one  second  at 
four  second  intervals  automatically,  so  the  subscriber 
is  rung  once  every  four  seconds  until  he  answers. 
When  his  telephone  is  lifted  from  the  hook,  the  ringing 
key  flies  back  to  its  normal  position,  the  ringing  cur- 
rent is  discontinued  and  conversation  may  be  carried 
on.  Each  trunk  cord  has  associated  with  it  a  discon- 
nect lamp  which  glows  when  the  "A"  operator  removes 
a  plug  from  the  trunk  jack,  thus  giving  the  "B"  opera- 
tor a  positive  signal  to  disconnect  also;  by  this  means 
the  trunk  lines  are  cleared  rapidly,  a  point  of  the  utmost 
importance.  Fourteen  of  these  "B"  positions  are  pro- 
vided, each  equipped  for  thirty  trunk  lines.  In  ad- 
dition to  the  two  switchboards  are  two  desks  for  the 
chief  operator  and  her  assistants,  also  a  six  position 
information  table  for  the  clerks  who  answer  enquiries 
as  to  numbers  which  have  been  changed  or  not  in  the 
telephone  directory,  etc. 


The  switchboard  was  manufactured  by  the  Northern 
Electric  and  Manufacturing  Company  of  Montreal  and 
represents  the  best  and  most  modern  telephone  prac- 
tice. All  the  wires  and  cable  used  in  its  construction 
were  furnished  by  the  Wire  &  Cable  Company,  also  of 
Montreal. 

A  new  building  will  shortly  be  erected  for  the  up- 
town office,  in  which  will  be  placed  a  plant  very  simi- 
lar to  the  one  described,  when  the  whole  of  the  Mon- 
treal Exchange  will  be  on  a  common  battery  basis. 


THE  SAYER  ELECTRIC  COMPANY. 

Mr.  Ernest  W.  Sayer,  the  present  proprietor  of  the 
Sayer  Electric  Company,  Montreal,  started  in  the 
electrical  business  in  the  early  part  of  1890,  with  T. 
W.  Ness,  as  messenger  boy,  later  serving  in  the  office 
and  as  stockkeeper,  and  then  entering  the  wiring  de- 
partment. In  1894  he  tendered  his  resignation  to  ac- 
cept a  position  with  the  Montreal  Electric  Company, 
with  whom  he  remained  until  May,  1896.  He  then 
started  in  business  on  his  own  account,  at  60,,- Victoria 
square,  in  a  very  small  way.  He  continue^^'Sti  busi- 
ness under  the  style  of  E.  W.   Sayer  till  1899,  when 


Mr.  Ernest  W.  Saver. 


he  accepted  a  partner  and  changed  the  name  to  Dock- 
rill  &  Sayer,  carrying  on  business  as  electrical  con- 
tractors, plumbers,  steamfitters,  etc.  This  partner- 
ship was  not  a  successful  departure  for  Mr.  Sayer,  re- 
sulting in  a  total  loss  of  all  money  invested  by  him. 
He  started  again  at  the  old  stand  in  July,  1900,  under 
the  firm  name  of  the  Sajer  Electric  Company,  and 
since  then  he  has  gradually  advanced  until  now  the 
firm  is  recognized  as  one  of  the  largest  electrical  con- 
tractors in  Montreal  as  well  as  an  important  factor  in 
the  wholesale  trade,  this  branch  of  the  business  in- 
creasing some  $20,000  the  last  year.  They  have  com- 
pleted some  of  the  choicest  contracts  in  Montreal  and 
are  reported  to  be  one  of  the  best  electrical  advertising 
firms  in  the  Dominion.  They  have  some  of  the  cream 
in  the  electrical  agencies  for  Canada  in  mostly  all  lines. 

Mr.  Sayer  is  now  forming  a  $100,000  limited  com- 
pany to  go  extensively  into  the  manufacture  of  electri- 
cal specialties  and  supplies  and  as  general  electrical 
contractors  for  all  classes  of  work.  He  should  have 
no  difficulty  in  raising  the  necessary  capital  to  float 
the  enterprise.  There  will  be  a  limited  amount  of 
preferred  stock  issued,  the  balance  to  be  common,  at 
$100  per  share. 

The  present  headquarters  of  the  Sayer  Electric  Com- 
pany are  at  10,  12  and  14  Beaver  Hall  Hill,  Montreal. 
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A  VISIT  TO  NIAGARA  FALLS. 

By  courtesy  of  the  Electrical  Development  Company, 
the  Canadian  Niagara  Power  Company,  and  the  Ont- 
ario Power  Company,  members  and  friends  of  the 
Toronto  Branch  of  the  American  Institute  of  Electrical 
Engineers  numbering  46,  had  the  pleasure  on  June  ist 
of  inspecting  the  works  in  process  of  construction  at 
Niagara  Falls  for  the  development  of  electric  power, 
and  were  tendered  a  luncheon  at  the  Dufferin  Cafe. 
The  following  persons  participated  : — 

T.  R.  Rosebrugh,  G.  W.  Blaikie,  R.  G.  Black,  R.  H. 
Zavitz,  Edw.  B.  Merrill,  Wm.  A.  Bucke,  H.  G.  Arnott, 
M.  J.  Overall,  H.  W.  Price,  W.  B.  Allan,  J.  Sangster, 
R.  R.  Wiley,  W.  K.  Wiley,  W.  S.  Hough,  Arthur  K. 
Spotton,  F.  H.  Foster,  Wm.  C.  Brown,  C.  L.  Fellowes, 
W.  A.  Fiske,  S.  W.  Bradley,  Geo.  C.  Rough,  E.  J. 
Lockie,  V.  Boyd,  A.  Cecil  Knight,  B.  C.  Ansley,  E.  B. 
Walker,  A.  A.  Walker,  H.  C.  Walker,  R.  A.  Sara,  H. 
F.  Hutcheson,  D.  M.  Johnston,  F.  S.  Keith,  A.  E. 
Forman,  John  Curtis,  C.  H.  Wright,  P.  E.  Hart,  F. 
Hoffmeister,  John  Watts,  W.  G.  Angus,  J.  J.  Wright, 


Members  of  Toronto  Branch  A.I.E.E.    and  Friends, 
Niagara  Falls,  June  ist.,  1905. 

A.  B.  Smith,  C.  H.  Mortimer,  R.  T.  MacKeen,  A.  H. 
VanCleve,  Julian  Thornley,  H.  W.  Bucke. 

The  party  embarked  at  Toronto  for  Queenston  at 
7.30  a.m.,  and  from  Queenston  proceeded  to  the  Falls 
by  electric  railway.  The  weather  proved  very  favor- 
able for  the  visit. 

As  our  readers  are  aware,  there  are  three  proposi- 
tions under-way  by  the  above  named  companies  for 
the  development  of  electric  power  at  Niagara  Falls,  in- 
volving a  total  expenditure  of  about  $15,000,000. 
Niagara  Falls  at  the  present  time  is  consequently  the 
most  interesting  spot  in  the  world  for  the  electrical 
engineer,  exhibiting  side  by  side  with  one  of  the  great- 
est natural  powers  in  the  world  wonderful  evidence  of 
engineering  skill. 

As  full  descriptions  have  already  been  published  of 
these  power  development  works,  it  is  not  the  purpose 
to  enter  into  minute  details  regarding  them.  The 
works  of  the  Canadian  Niagara  Power  Company  and 
the  Electrical  Development  Company  are,  to  a  large 
extent,  patterned  after  those  of  the  Cataract  Power 
Company  established  on  the  American  side  some  ten 
years  ago.  It  is  a  testimony  to  the  ability  of  the  origi- 
nal designers  of  these  works,  that,  after  a  decade  has 
passed  away,  little  improvement  can  be  made  on  them. 
In  the  case  of  these  companies  the  power  house  is 


placed  close  to  the  intake,  the  necessary  head  being 
obtained  by  placing  water  wheels  at  the  bottom  of  a 
wheelpit  150  feet  deep,  and  transmittmg  the  power 
there  developed  to  the  machinery  above  by  means  of 
vertical  shafts.  It  is  understood  that  the  new  works 
will  be  less  expensive  in  construction  than  those  on  the 
American  side. 

The  Canadian  Niagara  Power  Company  have  com- 
pleted an  equipment  having  a  capacity  of  50,000  horse 
power,  and  are  now  engaged  in  the  extension  of  their 
wheelpit,  the  construction  of  another  building,  and  the 
installation  ot  additional  plant  which  will  double  their 
output. 

The  Electrical  Development  Company  have  planned 
for  the  development  of  125,000  horse  power,  and,  like 
the  other  companies,  are  vigorously  pushing  the  work 
forward  to  completion,  about  200  men  being  employed 
in  the  tunnel  which  is  being  constructed  beneath  the 
Niagara  river  from  the  power  house  to  the  brink  of  the 
Falls.  The  purpose  of  this  tunnel  is  to  discharge  the 
water  which  has  passed  through  the  water  wheels. 
For  this  purpose  the  Canadian  Niagara  Power  Com- 
pany have  constructed  a  tunnel  along  the  shore,  hav- 
ing its  outlet  into  the  Niagara  river  below  the  Falls. 

The  outer  walls  of  the  Electrical  Development  Com- 
pany's forebay  will  be  submerged,  to  allow  ice  which 
may  form  to  float  away  over  the  top  of  it.  During 
last  winter  a  part  of  the  Canadian  Niagara  Power 
Company's  intake  was  destroyed,  by  the  expansion  of 
ice  in  the  forebay. 

Pending  the  completion  of  their  works,  the  Electri- 
cal Development  Company  have  arranged  for  a  supply 
of  current  from  the  Canadian  Niagara  Power  Com- 
pany's works  for  transmission  to  Toronto. 

The  Ontario  Power  Company  have  adopted  a  differ- 
ent method  by  placing  their  power  house  immediately 
below  the  Falls,  and  only  suffiicently  above  the  level 
of  the  river  to  insure  the  safety  of  the  building  and 
contents  against  rising  water.  Their  intake  is  above 
that  of  the  other  two  companies.  The  water  is  di- 
verted from  the  river  into  a  basin  from  which  it  will  be 
conducted  to  the  power  house,  a  distance  of  nearly  two 
miles,  by  three  steel  conduits  each  i8  feet  in  diameter. 
The  first  of  these  conduits  has  just  been  completed. 
The  water  from  this  conduit  will  be  sufficient  to  operate 
the  machinery  now  being  installed  in  the  power  house. 
The  capacity  of  each  conduit  is  about  66,000  horse 
power. 

The  plant  now.  being  installed  consists  of  six  West- 
inghouse  generators  each  having  a  capacity  of  11,000 
horse  power.  Each  of  these  units,  with  two  water 
wheels,  operate  on  a  shaft  weighing  66  tons,  the 
generators  being  placed  on  one  end  of  the  shaft,  and 
being  balanced  by  the  water  wheels  on  the  other. 
These  wheels  are  of  German  manufacture,  ex- 
perience having  demonstrated  that  they  are  better  ad- 
apted than  any  other  for  operation  under  high 
heads.  It  is  expected  that  one  of  the  generators  will 
go  into  operation  on  the  ist  of  July.  The  water  wheel 
controllers  and  exciters  are  arranged  in  a  gallery 
along  one  side  of  the  station,  while  the  switchboards 
and  other  controlling  apparatus  have  been  installed  in 
a  substantial  brick  transformer  house  near  by.  The 
power  house  itself  is  constructed  entirely  of  concrete 
and  is  fireproof.  The  company  were  fortunate  enough 
to  get  the  building  roofed  in  before  the  winter  came 
on,  and  were  thus  able  to  proceed  without  interruption 
with  the  installation  of  the  machinery.  They  are 
understood  to  have  made  a  contract  to  transmit  some 
50,000  horse  power  to  the  city  of  Rochester. 

The  greatest  care  is  being  exercised  by  all  the  com- 
panies to  prevent  the  possibility  of  interruption  to  the 
service. 

The  visiting  party  were  under  the  conductorship  of 
Mr.  R.  T.  McKeen,  Secretary  of  the  Toronto  Branch  of 
the  American  Institute  of  American  Engineers,  and 
were  received  and  given  every  possible  attention  by  the 
resident  engineers  of  the  different  companies.  A  re- 
production is  here  given  of  a  group  photograph  taken, 
following  the  luncheon,  by  Mr.  C.  H.  Wright,  on  the 
lawn  in  front  of  the  Dufferin  Cafe. 
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THE  ALLIS-CHALMERS-BULLOCK  WORKS. 

Thf  works  of  Allis  (."iKilnuM s-Hulloi  k,  l.iniiUHl,  whii  li  shouUl 
bo  visitoil  bv  lioU'irali's  to  tlio  coiivoiition,  aio  .situated  on  the 
Lachine  Canal,  just  outside  of  the  city  limits  of  Montreal,  and 
having;:  sidinjfs  both  from  the  Grand  Trunk  ami  Canadian  Pacific 
Railways  are  well  provided  with  transportatii>n  tai  ilillos.  Thoro 
are  tive  n>ain  buildinjjs,  viz.,  machine  sliop,  M.u  ksmit li  s  shop, 
patteni  shop,  foundry  and  powerand  testing;  Imikliiii;.  Tlioy  are 
all  of  the  most  modern  type,  being  brick  cnclosoil,  structuial 
steel  building's  on  stone  and  cement  foundations  ami  liavinj;-  stone 
and  cement  piers.  A  narrow  gauj^e  imlustiial  railway  runs 
throujifh  the  building-s  and  from  one  to  the  othei-,  supplementing- 
the  cranes  and  reducing  the  labor  of  transportation. 

The  main  machine  sliop,  of  which  an  interior  view  is  s^ivcn,  is 
400  ft.  lorn;  by  100  tt.  .vide  and  ,^5  ft.  high.  A  20-ton  travel- 
ling cratte,  with  a  span  of  4-'  fl.,  is  shown  at  the  far  end  of  the 
building.  The  general  arr.mgement  is  of  the  most  improved  de- 
sign and  affords  ample  light  for  all  operations.  The  centre  aisle 
is  devcited  to  assembling  some  of  the  heavier  machinery,  while  at 
the  sides  are  installed  all  other  machines.  The  power  is  derived 
from  a  ,^00  h.p.  Cioklie  iS:  McCulloch  "Icle;il"  high  speed  engine 


grates  and  the  oven  gates  are  lifted  by  pneumatic  power.  The 
carriage  u|>oii  which  the  metal  to  be  annealed  is  placed,  rolls  on 
ten  inch  balls  set  in  tracks.  A  notable  feature  in  connection  with 
the  oven  is  an  electric  pyrometer  which  enables  the  temperature 
to  be  read  at  a  considerable  distance.  This  pyrometer  is  the 
invention  of  Or.  Barnes  and  Dr.  Tory,  of  the  science  faculty  of 
MeC.ill  lliii\  ersit)',  and  measures  the  heat  of  the  oven  WMthin  five 
degrees  in  eight  hundred.  There  is  also  an  oven  for  dipping  the 
coils  in  special  insulating  varnish  and  for  baking  them.  This 
process  is  a  special  feature  in  the  treatment  of  the  windings  of 
Allis-Chalmers-Rullock  electrical  machinery.  The  electrical 
engineering  is  in  charge  of  Mr.  H.  A.  Burson,  M.  Sc.,  who  has 
made  a  specialty  of  induction  motor  design. 

The  blacksmith  shop  is  100  ft.  by  80  ft.  by  30  ft.  high,  with  iron 
clad,  wood  enclosed  composition  roof.  It  is  equipped  with 
forges,  Bertram  steam  power  hammers,  Sturtevant  fan  motor, 
two  3-ton  jib  cranes  with  15  ft.  swing,  travelling  on  single 
tracks. 

The  pattern  shop  adjoining  the  smithy  is  170  ft.  x  60  ft.  and  20 
ft.  high,  with  wood  flooring.  The  power  is  derived  from  a  direct 
current  motor.     It  is  fitted  with  band  saws,  pattern  maker's 


Main  Machine  Shop,  Allis-Chalmers-Bullock  Works. 


direct  connected  to  a  200  k.w.,  250  volt,  direct  current  Bullock 
generator.  A  recent  addition  to  the  equipment  is  a  12  ft.  Niles 
self-driven  boring  mill,  operated  by  a  Bullock  multiple  voltage 
system  of  control.  In  addition  to  this  there  are  over  100  machine 
tools,  embodying  the  latest  designs  in  duplex  and  horizontal 
boring  machines,  double  headed  planers,  slotting  machines, 
universal  milling  machinery,  drill  grinders,  radial  and  power 
drills,  boring  and  turning  mills,  threading  machines  and  a  large 
number  of  lathes.  A  Newton  portable  vertical  milling  machine  is 
now  being  erected  on  a  cast  iron  floor  plate  about  the  centre  of 
the  shop. 

The  power  and  testing  building  is  300  ft.  long  by  60  ft.  wide, 
with  brick  enclosed  cement  flooring.  It  is  divided  into  three 
parts,  separated  by  fire  walls  and  metal  doors,  one  for  the 
boilers,  one  for  the  power  house,  and  the  other  for  the  electrical 
department.  An  interior  view  of  the  latter  is  given,  taken  from 
the  top  of  the  annealing  oven  at  one  end.  At  the  other  end  is 
shown  a  750  h.p.  motor  generator  set  for  the  Montreal  Street 
Railway.  About  the  centre  of  the  building  is  shown  the  20-ton 
electric  travelling  crane,  and  in  the  foreground  are  shown  the 
motor  driven  punching  and  shearing  machines.  The  annealing 
oven,  from  which  the  view  is  taken,  is  built  against  the  wall 
separating  this  department  from  the  power  house.    It  has  three 


lathes,  buzz  planers,  rip  and  cross-cut  saw  tables,  etc.  The  build- 
ing is  divided  by  a  brick  partition  from  the  pattern  store-room. 

The  foundry  is  200  ft.  by  100  ft.  and  35  ft.  high.  It  is  of  the 
same  construction  as  the  other  buildings  with  a  frame  addition 
for  storing  castings.  A  20-ton  electric  travelling  crane  facili- 
tates casting  operations  and  a  5-ft.  auxiliary  crane  is  also  used. 
The  cupola  is  a  No.  9  Whiting  Foundry  Company,  connected 
with  a  No.  8  Sturtevant  fan,  run  by  a  33  h.p.  motor.  A  pneu- 
matic elevator  carries  the  cupola  charge  to  the  upper  platform. 
About  ten  tons  of  metal  are  used  in  the  daily  cast.  For  the 
larger  castings,  such  as  frames  of  generators,  etc.,  two  large 
floor  pits  have  been  prepared,  one  18  by  14  ft.  and  3  ft.  deep,  and 
the  other  slightly  smaller. 

To  comply  with  the  Underwriters'  rules  for  fire  protection,  an 
18  X  10  fire  pump  is  provided.  Set  up  in  the  power  room  is  a 
complete  Sturtevant  heating  system,  consisting  of  two  170" 
housing  fans  direct  connected  to  10  x  12  horizontal  engines  and 
two  1 1  section  heaters  with  80  9-ft.  pipes  in  each  section. 

In  the  boiler  room  are  two  return  tubular  boilers  of  100  h.p. 
and  a  Babcock  &  Wilcox  200  h.p.,  together  with  a  200  h.p. 
Laurie  h(\iter.     These  supply  heat  for  all  the  buildings,  as  well 

The  scope  of  the  company  is  very  broad,  for  it  has  secured 
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the  rights  to  manufacture  in  Canada  machinery  of  the  AUis- 
Chaimers  Company,  Milwaukee  ;  Bullock  Electric  Manufac- 
turing Company,  Cincinnati  ;  the  Ingersoll-Sergeant  Drill  Com- 
pany, New  York,  and  the  Lidgerwood  Manufacturing  Com- 
pany, New  York. 

The  electrical  apparatus  manufactured  by  the  company  in- 
cludes the  following  : 

Alternating  current — Belted,  engine,  fly-wheel  and  water- 
wheel  types  of  generators  ;  induction  and  synchronous  motors, 
rotary  converters,  transformers. 

Direct  current — Bullock  teaser  equipments  for  printing 
presses,  multiple  voltage  balancing  sets,  small  bipolar  and 
multipolar  motors  and  generators,  street  car  equipments. 

Mr.  H.  H.  Henshaw,  formerly  secretary-treasurer  of  the 
Montreal  Light,  Heat  &  Power  Company,  is  the  general  mana- 
ger of  AUis-Chalmers-Bullock,  Limited. 


GROUNDS  IN  ALTERNATORS. 

By  L.  O'Connor. 

Locating  faults  in  alternators  is  a  comparatively  easy  matter 
foi  the  expert,  with  his  expensive  instruments  and  apparatus. 


For  instance,  we  will  suppose  the  normal  voltage  is  110,  and 
that  the  pressure,  as  found  above,  between  the  first  brush  and 
the  frame  is  90  volts,  and  that  the  pressure  between  the  second 
brush  and  the  frame  is  50  volts,  and  we  will  also  assume  that 
there  are  16  coils  in  the  armature.  Then,  no  :  16  :  :  60  x  =  8  8/,, 
coils  between  the  first  brush  and  the  ground.  The  trouble  in 
this  case  would  evidently  be  in  the  ninth  coil  and  close  to  where 
it  is  connected  to  the  tenth  coil.  To  avoid  the  consequences  of 
any  errors  in  the  readings  taken,  remove  the  connection  be- 
tween these  two  coils,  thus  dividing  the  winding  into  two  parts. 
By  now  testing  each  part  separately  with  the  magneto,  will 
determine  whether  the  ground  is  in  the  ninth  or  tenth  coil. 

If  the  sum  of  the  two  readings  does  not  equal  the  normal 
voltage  it  indicates  that  the  ground  has  a  certain  amount  01 
resistance.  In  this  c  se  subtract  the  sum  of  the  readings  from 
the  normal  voltage  and  add  one-half  of  the  difference  to  each  of 
them.    This  will  give  the  corrected  readings. 

An  alternator  will  operate  normally  with  a  single  ground. 
Let  a  second  ground  occur,  however,  and  trouble  ensues  ;  or 
the  attendant  may  accidentally  touch  frame  and  brush  at  the 
same  time  and  receive  a  bad  shock.     For   these    reasons  ma- 


^1  - 


Electrical  Department,  Allis-Chalmers-Bi  llock  Works. 


but  it  is  not  so  simple  a  problem  for  the  engineer  of  the  smaU 
central  station,  who  has  probably  nothing  in  the  way  of  instru- 
ments except  the  ordinary  station  voltmeter  ami  a  magneto 
testing  bell.  Willi  the  bell,  of  course,  lu-  ran  ascniain  wlielher 
a  grouiuled  ciiil  ri'ally  exists,  but  it  is  anollu'r  proposition  to 
locate  the  particular  coil  in  which  the  fault  lies. 

A  simple  method  of  locating  a  ground  in  a  single  phase  alter- 
nator armature,  which  has  been  utilized  by  the  writer,  is  given 
below.  This  method  may  also  be  used,  of  course,  for  two  phase 
machines. 

To  proceetl,  first  run  the  machine  up  to  speed  with  main 
switch  open  and  fields  properly  excited  ;  then  adjust  rheostat 
until  the  voltage  is  normal.  Now  disconnect  the  primary  leads 
of  the  voltmeter  transformer  and  connect  them  one  to  the  frame 
of  the  machine  and  the  other  to  one  of  the  armature  terminals. 
The  easiest  way  to  do  this  if  the  armature  is  of  the  revolving 
type  is  to  make  a  temporary  connection  to  one  of  the  brushes. 
If  a  ground  really  exists  the  voltmeter  will  now  indicate  a  certain 
E.  M.  F.  which  will  depend  on  the  number  of  armature  coils 
between  the  armature  terminal  and  the  grounded  coil.  This 
reading  is  noted  and  the  transformer  lead  is  then  changed  over 
to  the  other  brush,  antl  again  tlie  voltmeter  reading  taken.  The 
sum  of  these  two  readings  sliouW  equal  the  normal  voltage  if  the 
ground  is  a  good  one, 


:hines  should  be  tested  daily,  and  if  found  gr 
epaired  as  soon  as  possible. 


AN  INVITATION. 

All  friends  and  delegates  to  the  Montreal  coiivenlion  are  cor- 
dially invited  to  call  at  the  Eastern  office  of  the  Packard  Electric 
Company,  Limited,  Room  42  Street  Railway  Building,  where 
Ml.  C.t  o.  I'.  KouKh,  Manager  Sales  Department,  and  Mr.  J. 
Warren,  Acting  Manager  Eastern  office, will  be  pleased  to  discuss 


the  merits  of  the  well-known  Packard  specialties,  incandescent 
lamps,  meters  and  transformers,  as  well  as  Jandus  arc  lamps 
and  Crocker-Wheeler  apparatus. 


Mr.  Frank  P.  Miller,  of  Buffalo,  has  been  given  the  contract  of 
installing  an  electric  plant  for  lighting  the  grove  at  Fort  Erie,  Ont. 

Mr.  J.  G.  Harvey,  Chairman  Fire,  Water  and  Light  Com- 
millee.  Dauphin,  Manitoba,  makes  the  statement  that  the  Town  of 
Dauphin  is  to  have  an  up  to  date  lighting  plant,  and  that  they  are 
in  communication  with  Mr.  R.  .S.  Kelsch,  consulting  engineer 
Montreal,  with  a  view  of  obtaining  his  services  as  consulting 
engineer,  to  design  and  construct  the  plant. 
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EUREKA  AUTOMATIC  SWITCH. 

For  m;inv  years  tho  want  has  boon  I'olt  ot  soino  device  which 
will  protect  the  public  iisinij  electricity  IVoni  the  danjfers  con- 
sei|iient  \ipon  the  accidental  raisinj>- of  the  harmless  low  voltag-e 
of  the  service  wires  in  their  houses  to  the  deadly  voltage  of  the 
Irnnsmission  wires  on  the  street. 

Such  accidents  may  occur  and  liave  occurred  in  various  man- 
ners, ot"  which  the  followini;-  are  the  iwoic  v  oiumon: 

(l)  Tl>e  breaking-  down  of  the  insul.uloii  ol  iianstiirniors. 

(-•)  The  breaking  of  hi.uh  voltage  wires  and  the  consequent 
failing  of  same  on  lower  voltage. 

(3)  The  breaking  of  telephone,  telegraph,  fire  alarm  wires  anil 
the  dropping  of  these  across  high  and  low  voltage  wires. 

All  of  these  accidents  are  almost  of  daily  occurrenci"  in  some 
ivirt  of  the  country,  and  statistics  show  llial  an  a\  ciagi-  of  15.' 
persons  a  year,  or  .ibout  three  a  wi-clv.  arc  killi'il  tluougli  such 
accidents  'in  the  I'nited  States  and  (.  an  ula.  .Moreover,  <)o  per 
cent,  of  the  electrical  fires  are  caused  m  lliis  luauuei  . 

There  have  been  several  ile\  u  i  s  imi  iIu-  luaT-kct  lo  oln  iale  Iliis 
danger.  Hitherto  none  have  ln-cu  a  rcss,  c  illici-  because  tlu'v 
were  too  expensi\  e  in  their  ilesii;[i  auvl  i  imisI  1  ucl  inn,  or  because 
they   were  condemned  by  the  iusui nur  .is  not  bi-ing 

ca|->;ible  of  iloing  the  work  proposid  in  a  safe  and  eflicient 
manner. 

The  "Eureka"  automatic  safety  switch  is  cl.iimed  to  be  the 
only  device  which  has  obtained  the  unqu-ililieil  apiiroval  of  the 
Hoard  of  Fire  Underwriters.  It  is  alisoluti'ly  certain  to  work 
should  the  danger  threaten  ami  it  is  ci|ually  l  erlain  not  lo  work, 
causing  trouble  and  inconvenience,  unless  such  danger  is  present. 

Its  manner  of  operating  is  ;is  follows  :  Should  a  high  voltage 
circuit  of  any  di'sei  ipl  iim  become  connected  to  the  wires  entering 
a  house  in  which  this  switch  is  installed,  or  should  an  inductive 
lightning  disch.irue  enter  tlu'  wires,  the  switch  will  open  in  one 
fiftieth  of  a  second,  lulting  olTall  eonneetion  and  preventing  any 
danger.     It   is  then   iieeessai  \    to   e.ill   up  eitlier  a  competent 


EiREKA  Automatic  Switch. 


electrician  or  the  Light  and  Power  Company  and  have  the 
matter  investigated  before  closing  it  again. 

Should  the  opening  of  the  switch  be  caused  by  an  inductive 
lightning  discharge,  the  switch  can  be  safely  closed  at  once  and 
will  remain  closed.  Should  a  high  voltage  circuit  cause  it  to 
open,  the  switch  should  be  left  open  until  such  dangerous  con- 
nection has  been  removed.  An  attempt  to  close  it  might  be 
dangerous,  for  although  it  will  not  remain  closed,  the  momentary 
connection  made  by  such  an  attempt  may  be  sufficient  to  set  fire 
to  the  building,  or  to  kill  an  inmate  attempting  to  turn  on  alight. 
After  the  trouble  is  removed,  the  switch  may  be  closed  and  is 
ready  for  operation  again  should  the  accident  be  repeated. 

The  "Eureka"  automatic  safety  switch  is  manufactured  by  the 
Sayer  Electric  Company,  Montreal. 


THE  KAKABEKA  FALLS  DEVELOPMENT. 

Mr.  R.  S.  Kelsch,  Chief  Engineer  of  the  Kakabeka  Power 
Company,  advises  us  that  the  action  of  the  Private  Bills  Com- 
mittee of  the  Ontario  Legislature,  in  putting  off  the  settlement  of 
the  Kakabeka  Falls  dispute  till  next  session,  will  not  in  any  way 
interfere  with  the  construction  work  of  the  Kakabeka  Power 
Company.  Mr.  R.  W.  Leonard  has  been  engaged  as  resident 
engineer,  and  is  now  on  the  ground  supervising  the  construction 
of  living  quarters  for  the  large  force  of  men  who  will  soon  be  en- 
gaged on  all  parts  of  the  work.  A  large  plant,  consisting  of 
dredges,  railway  engines,  dump  cars,  derricks,  concrete  mixers, 
etc.,  has  been  shipped  to  Fort  William.  Mr.  Leonard  is  well 
known  to  the  engineering  profession,  and  has  the  reputation  of 
being  a  hustler.  He  has  had  charge  of  the  construction  work  of 
the  Cataract  Power  Company's  works  during  the  past  four  years. 
It  is  expected  that  power  will  be  delivered  in  Fort  William  and 
Port  Arthur  by  June  I  St,  1906.  The  Ogilvie  Milling  Company 
have  contracted  for  2,000  horse  power  for  delivery  June  ist, 
1906,  for  operating  their  new  elevator  and  mill. 


The  Standard  Inspection  Bureau,  Toronto,  has  been  incor- 
porated, with  a  capital  of  $40,000,  by  Messrs.  J.  Gait,  A.  L. 
Reading,  T.  C.  Irving  and  H.  E.  Redman,  to  carry  on  the  bus- 
iness of  civil,  mechanical  and  electrical  engineers  and  inspectors. 

The  Canada  Foundry  Company,  Limited,  have  made  arrange- 
ments with  E.  T.  Hanna,  of  Philadelphia,  to  manufacture  in  Can- 
ada the  water  tube  boiler  of  which  he  is  the  patentee.  This  boiler 
has  been  made  in  the  United  States  under  the  name  of  the 
"Atlas",  and  it  is  understood  that  the  name  to  be  adopted  in  this 
country  will  be  the  "Canada"  water  tube  boiler. 


MONTREAL  ELECTRICAL  SUPPLY  nRMS. 

Montreal  is  , a  large  user  of  electrical  apparatus  and  supplies. 
Among  the  lirnis  engagi'd  in  the  repair  and  rewinding  of  elec- 
t Ileal  luaeliineiy  are  Fred  Thomson  &  Company,  770  Craig 
sirei't  ;  I'^leeliieal  Repair  tV  Contracting  Company,  617-619 
l..ig.iuelnl ieii'  sirei't  ;  Fleelric.al  Maintenance  &  Supply  Com- 
pan\-,  c)j  I'rinee  street,  anil  the  Electrical  Engineering  Com- 
pany, iS  liispeelor  si, vet. 

The  supply  linns  inehule  the  R.  E.  T.  Pringle  Company,  769 
t."raig  street  ;  .Mlis-L'haliners-Hullock,  Sovereign  Bank  Building; 
Jehu  Forin.in,  7i)S  Craig  street  ;  J.  A.  Daw.son  &  Company,  743 
e'r.iig  slnH  t  ;  Collyei  Brock,  1801  Notre  Dame  street  ;  Mon- 
treal FUHliie  L'oiiipauy,  354  St.  James  street;  Eugene  F. 
Pliillilis  I'lleel  rieal  Works,  Sanguinet  and  St.  Charles  streets; 
MuiKlerleli  L  oinpany,  61  St.  Sulpice  street  ;  Peacock  Bros., 
t-'anatl.i  l.ile  Huilcling,  St.  James  street  ;  Sayer  Electric  Com- 
pany, 14  He.i\i  rllall  Hill  ;  and  the  Hill  Electric   Switch  Com- 

.\geneies  are  also  hicated  in  Montreal  of  the  Canadian  General 
ICleclrie  Comp;my,  at  81  St.  Peter  street  ;  the  Packard  Elec- 
tric Company  at  42  Street  Railway  Building,  and  the  Canadian 
Weslinghouse  Cornpany  at  76  Liverpool  &  London  &  Globe 
Building. 

The  manufacture  of  telephones  in  Montreal  is  practically  con- 
trolled by  Messrs.  Ness,  McLaren  &  Bate,  732  Dorchester 
street,  and  the  Northern  Electric  &  Manufacturing  Company, 
371  Aqueduct  street. 


ELECTRIFICATION  OF  THE  TEMISKAMING 
RAILWAY. 

The  Temiskamingand  Northerd  Ontario  Railway  Commission, 
of  which  Mr.  Cecil  B.  Smith  is  chairman,  have  submitted  to  the 
Ontario  Governnient  a  report  on  the  adoption  of  electricity  as  the 
motive  power  for  the  operation  of  the  first  section  of  the  Temis- 
kaming  Railway,  a  length  of  about  125  miles.  It  is  understood 
that  the  report  is  somewhat  favorable  to  electric  traction  and 
that  the  carrying  out  of  the  project  will  depend  upon  whether  the 
Government  feel  disposed  to  provide  the  necessary  money. 

There  are  along  this  section  of  the  road  numerous  accessible 
water  falls  for  the  generation  of  electric  energy  which  it  is  be- 
lieved can  be  developed  at  comparatively  small  cost.  There  are 
other  local  conditions,  however,  which  also  favor  electricity,  such 
as  the  heavy  grades  at  many  points  and  the  necessity  of  protect- 
ing the  forests  from  fire.  As  the  road  runs  through  the  Tema- 
gami  reserve,  this  latter  is  doubtless  regarded  as  an  important 
consideration. 


THE  WINDSOR  &  TECUMSEH  ELECTRIC  RAILWAY. 

The  Windsor  &  Tecumseh  Electric  Railway  is  to  be  equipped 
with  300  k.w.  3,300  volt  Westinghouse  single  phase  engine  iype 
generators  direct  coupled  to  a  450  horse  power  Robb-Armstrong 
Corliss  engine.  Two  200  horse  power  Robb-Mumford  boilers, 
la  large  steel  smoke  stack,  condenser  and  piping  complete,  will 
Xjalso  be  furnished  by  the  Robb  Company. 

The  car  equipment  will  consist  of  two  50  h.p.  Westinghouse 
single  phase  motors  each.  As  this  is  the  first  single  phase  road 
in  Canada,  its  development  will  be  watched  with  considerable 
interest.  One  of  the  advantages  of  this-equipment  for  short  in- 
terurban  roads  is  the  elimination  of  feeders,  sub-stations  and 
raising  transformers.  The  generator  voltage  is  fed  directly  to 
the  car  through  the  trolley  wire  and  step-down  transformers 
are  carried  by  each  car. 


PACIFIC  COAST  EXCURSIONS. 

During  June,  July,  August  and  September  the  Chicago  and 
North  Western  Railway  will  sell  from  Chicago  round  trip  ex- 
cursion tickets  to  San  Francisco,  Los  Angeles,  Portland, 
Ore. ,  (Lewis  &  Clarke  Exposition),  Seattle,  \'ictoria  and  \'an- 
couver  at  very  low  rate=.  Correspondingly  cheap  fares  from 
all  points  in  Canada.  Choice  of  routes,  best  of  train  service, 
favorable  stopovers  and  liberal  return  limits.  Rates,  folders  and 
full  information  can  be  obtained  from  B.  H.  Bennett,  General 
Agent,  2  East  King  St.,  Toronto,  Ont. 


Mr.  B.  F.  Reesor  has  resigned  the  managership  of  the  Lind- 
say Electric  Light  &  Power  Compaii)-,  and  has  accepted  a  posi- 
tion as  manager  of  the  new  power  company  which  h.is  been  or- 
ganized to  develop  and  transmit  power  Ironi  Eugenia  F"alls, 
Grey  county.  Mr.  Reesor's  son  has  been  appointed  his  suc- 
cessor at  Lindsay. 

As  forecasted  in  last  issue,  Messrs.  J.  G.  White  &  Company, 
electrical  engineers  and  contractors.  New  York,  have  entered 
the  Canadian  field,  operations  to  be  carried  on  under  the  name 
of  the  Canadian  White  Company,  Limited.  The  e.ipital  stock  is 
$1,000,000  and  the  headquarters  will  be  in  Montreal.  The 
charter  is  a  broad  one,  giving  the  company  power  to  carry  on 
the  business  of  electrical,  niech.inie.il  .and  ci\il  engineers  and 
any  business  in  w  hich  the  appllc.illon  of  electricity  or  any  other 
power  is  or  in.i\-  be  useful  in- com enienl  ;  to  manufacture  and 
produce  any  .uiiiles  or  proJnels  In-longing  to  such  business; 
to  construct  .uul  oper.iti-  wcirks  lor  the  generation  and  distri- 
bution of  eleel  l  icit  \  lor  ililTi-i  i-iit  purposes,  and  to  construct 
bridges,  subwa\s,  lunnels,  h\dr.uilie  works,  machinery,  etc. 
The  incorporators  arc  .Mcssrs.'W.  C  Ross,  R.  C.  Smith,"  R.  C. 
Grant,  W.  W.  Skinner  and  W.  F.  Chipman,  all  of  Montreal. 
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THAT'S  ALL 

.   .   Made  in  Canada  by  .  . 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED. 

Factory:  ST.  CATHAR.INES.  Ma.in  omce  ^  TORONTO. 
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SPARKS, 

Mr.  A.  H.  Campbell  has  been  appoitited  jjeneral  agent  at 
.Montreal  ot  the  Canadian  Casualty  &  Boiler  Insurance  Coni- 
ixinv,  with  ortices  in  the  Liverpool,  London  &  Globe  l^uildinji-, 
St.  lanu's  >lreel. 


The  Ouii 
in  Moiitrea 
deal  in  ele 
are  Messrs 
Looniis  an( 


.iiie  Company,  Limited,  has  been  organized 
eapilal  slock  of  $90,000,  to  manufacture  and 
ipparatus  and  supplies.  The  incorporators 
s  Ilunean,  W.  P.  Baird,  Will  King,  Frederick 
Hams,  all  of  Montreal. 


Position  Wanted 

liiecr,  with  Inrije  ex- 
Df  electrical  and  .steam 
plant  fir«t-v-U>s  u-.luiu.«l  educnlion.  desires 
^inoD  wall  eU-  t.ic  liLilniMK  or  power  <x>m- 
pany  or  with  elcclru-.U  mrtmifactuniiR  hrm. 

For  luriher  pa  ticiihus.  te.stiinouiat-.  etc., 
address  Box  .-s,  lai  ci  KiCM.  Nkw  s,  Toronto. 


WANTED 

ARcncies  w.mted  for  electrical  tixtures.  .<;pe- 
cialties,  automobiles  etc..  etc.  Address,  Ki.i  c- 
TKlCIvS.  I'.O  Bo."i  319.  Woodstock,  N.I!. 

Position  wanted  — l!y  young  man,  strictly 
temperate,  age  .-J  ycar.s.  height  (■  feet,  weight 
I7S  lbs.  Technical  education,  experience  in 
testing  department  of  large  electrical  manufac 
luring  works,  and  at  construction  work  and 
wiring,  l-'irst  class  references  as  to  character 
and  ability.  Address  Box  41.  Kli  CTKie  vi,  Ni  ws, 
Toronto,  i.)nt. 

GOOD  BUSINESS  OPPOKTVNITY. 

For  >.ile.  — Half  interest  in  electrical  fixture 
and  supply  company,  $3,000  to  $6, 000  wanted  to 
incre.ise  present  business.  Practical  man  pre- 
ferred Splendid  showing  $10,000  worth  of 
contracts  in  hand  at  present,  hull  investiga- 
tion solicited. 

CeiK  S  BrsiNKSS  Excn  vNGE,  Suite  j.  536  Has- 
tings Street,  upstairs,  t  pposite  Molsons  Bank, 
Vancouver,  B.C. 


FOR  SALE 


I  Brush  Arc  Dviiamo,  60  light,  amperes. 

a  Royal  Electiic  Arc  Dynamos,  40  light  each.  g% 

I  S.K"c.*Afternator,  133  cycles,  2,200  or  1,100 
volts. 

1  Marble  Switchboard,  6  X  5  ft  ,  2  main  switches, 
3  meters. 

40  Universal  Arc  I^mps  in  good  condition,  -Js" 
carbons,  single  trim,  g%  amperes. 

30  Roval  Electric  Arc  Lamps,  single  trim, 
carl)ons,  95<  amperes. 

6  Lightning  .\rresters,  direct  current.  Royal 
Electric  make. 
For  further  information  apply  to 


POWER  CONVEYING  MACHINERY 

HOUSES  CATALOGUES  AND  ESTIMATES  FURNISHED  YARDS 

WARE-  BORDEN  &SELLECK  CO.  AND 

HOUSES  ii.VG/JVKKiJS  AAD  MANOFACIURERS  DOCKS 


Jos.  McLinden,  Foreman. 


P.  E.  MARCHAND  &,  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTOfeS 

Electric  Motors  atnd  Dyna.mos,  Priva.te  Telephones, 
Electric    Light    Fixtvres    a.nd    Electric  Supplies. 
Electrical    Work   aad    Repairs  Apply  to 

of  all  Description   ^  i28>^  Sparks  St.,  Oattw^ 

Estimates  Cheerfully  Given  on  Application. 


TELEPHONES 


We  manufacture  TELEPHONES  for  al/  hinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -      HALIFAX,  N.  S. 


E 

SUPPLIES 

L 

FIXTURES 

T 

ARC  LAMPS 

MACHINERY 

I 
C 

FAN  MOTORS 

THE  HICKS  ELECTRIC  CO. 

OFFICE,  STOBART  BLOCK,  WINNIPEG        Telephone  3692 

Ftiii  Line  of  Electrical  Svipplies 


PROMPT  SHIPMENTS 
Let  u.s  estimate  on  your  installati 


OUR  MOTTO  : 

''Prompt  dealings 
and  ~d<orkma  ns/i  ip 
giu 


deed. ' 


Any  work  in  our 
line,  large  or  small, 
will  command  our 
best  attention. 


THE 


GiilTIHWii 

Canadian  invention  and  original  of  all  modern 
wheels.  Forty  years  under  improvement. 
High  efficiency,  great  durability,  sturdy  power 
and  easy  gate.  Vertical  and  Horizontal 
settings. 

Chas.  BARBER  &  SONS 

IVIEAFOFtD,  Ontario 
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ANDIIS 
ARC 
LAMPS 


200  Hours  for  the  Multiple  D.  C.  Lamp 
150  Hours  for  the  Multiple  A.  C.  Lamp 


Bulletin  No.  20— Send  For  It. 


Bulletin  No.  21  Describes  thejandus 
Series  Alternating  System  


CANADIAN  REPRESENTATIVFS 


IP  PACKARD  ELECTRIC  CO. 


LIMITED 

ST.  CATHARINES 


I       MONTREAL  WINNIPEG 
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TRADE  NOTES. 

Messrs.  C  \V.  Bonifurit  C'omiviny,  of  Toronto,  advise  us 
that  thev  carry  at  all  times  100,000  leet  of  "Loricaleti"  iron  con- 
duit covcrinjj  sizes  from  one  hall"  inch  to  throe  inch,  besides  a 
complete  stock  of  "H"  switches,  Bossert  boxes,  pipe  fittinjjsand 
all  sizes  of  insulated  wires. 

The  Alberta  Railway  &  Irriiration  Company,  of  lA'tlibriilj;e, 
N.W.T.,  haveordereda  1 75  horse  power  Robb-INUiuiroi  il  lioilor 
from  the  Robb  Knjjineerinir  Company,  ofAmlu'isi,  \.S.  This 
makes  eivflit  boilers  of  this  type  that  this  conip.my  li.ixi-  pur- 
chased during  the  past  few  years. 

Mr.  Herbert  J.  Armstrong  has  coninienced  business  as  a  con. 
sultinyr  mechanical  and  electrical  en.nineer,  with  onUos  at  43 
X'ictoria  street,  Toronto.  Mr.  Arnistronjf  was  lor  some  years 
with  the  'ohn  Inj^lis  Company,  where  he  olilaiiuM.1  an  ex- 
jx-rience  which  should  be  valuable  to  liiin  in  Ihi-  ilosiKiiiu^  of 
complete  power  installations  and  nianutacturini;  plants,  of  which 
he  will  make  a  specialty. 

Attention  is  directed  to  the  advertisement  in  this  issue  of  Con- 
duits Company,  Limited.  This  company  is  the  successor  of  the 
Richmondt  Conduit  Company.  The  new  concern  have  purchased 
the  rights  for  tlie  manufacture  of  "Loricated"  conduit  and  "Gal- 
vaduct";  the  latter  was  formerly  Uiunvn  as  "Richmondt  Conduit". 
The  company  are  about  to  bulKl  a  taclory  wliieli  will  bo  equipped 
with  new  machinery  for  the  nianufaclure  of  tliose  yoods.  They 
are  g'l  ttin^  up  a  souvenir  for  the  Canadian  Electrical  Association 
Convention  in  the  lorni  of  a  match  box,  on  one  side  of  which  is  a 
useful  table  of  decimal  equivalents. 


Port  Arthur,  Out.,  may  enlarge  its  electric  plant.  Engineer 
McOougall  has  reported  that  another  dam  on  the  current  river 
would  give  the  town  over  double  the  present  storage  capacity. 
There  is  a  large  demand  for  both  light  and  power  and  it  has  been 
found  necessary  to  increase  the  electric  railway  system. 


PERSONAL. 

Prof.  W.  Muir  Eihvards,  of  Montreal,  has  been  appointed  pro- 
fessor of  engiiu  erini;-  at  the  University  of  New  Brunswick  at 
Kredei  iclon,  as  successor  to  Prot.  Jack. 

Mr.  11.  \'.  Wilkinson,  formerly  of  the  Seattle  branch  of  the 
Wivsliiigliouse  l<:ieelric  &  Mfg.  Company,  has  recently  accepted 
the  position  i>f  chief  salesman  for  the  Canadian  Westinghouse 
CoinpauN'  in  British  Columbia. 

The  nuineriMis  friends  of  Mr.  F.  Hoffmeister,  who  was  recently 
appointed  Superintendent  of  the  British  Columbia  Electric  Rail- 
way Company,  will  regret  to  learn  of  the  death  of  his  wife,  which 
loiiI<  place  al  Weston,  Ont.,  on  June  3rd,  after  a  somewhat  pro- 
lonL;ed  illness. 

Mr.  S.  C.  DeWitt  has  been  appointed  Sales  Agent  for  AUis- 
Chalniers-Bullock,  Limited,  Montreal,  for  the  Maritime  Provinces, 
with  headquarters  at  Halifax.  He  is  a  graduate  in  electrical 
engineering  of  Lehigh  University,  Pennsylvania,  and  has  had 
considerable  experience  in  different  lines  of  electrical  work.  For 
the  past  three  years  he  was  manager  of  the  DeWitt  Electric 
Company,  with  places  of  business  at  Sydney,  Glace  Bay,  Pictou, 
Truro  and  Fredericton.  He  is  a  son  of  Dr.  DeWitt,  present 
Mayor  of  Wolfville,  N.  S.,  and  being  a  native  of  the  province 
and  well  acquainted  with  the  business  in  the  east,  will  no  doubt 
prove  a  valuable  acquisition  to  the  staff  of  the  company. 


GLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  charter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civil,  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH,  Director. 


FOR  SALE  CHEAP 


The  following  second-hand  material,  all  of 
which  is  in  first-class  condition  ;— 

I  Type  K,  C.  G.  E.  Transformer,  1040  x  104  v. 
tSoo  waits. 

I  Type  F,  C.  G.  B.  Transformer,  1040x75x150 
v.,  1000  watts. 

1  New  Type  Royal  Transformer,  1040x52  v. 
500  walls 

3  Reactive  Coils— for  Series  Street  Circuit. 

3—3'A  Amp.  Indicators, 

3—180  .\rap  S.  P.  Knife  Switches. 

2  pair  Outside  Lightning  Arresters,  1040  v. 

A  number  of  Outside  Fuse  and  Junction  Boxes. 
Apply  10  Corporation  of  Bracebridge.  Wm. 
Si.MMoKs,  Superintendent,  Bracebridge,  Ont. 


THE.  GRELATILST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
ri.aintenance  of  tbeir   Steam  Plants. 


The  Canadian  Casualty 


€}  Boiler  Insurance  Co. 

22  Adelaide  Street  £..  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.  Write  us. 

TCLCPHONC  MAIN  4081. 

A.  G.  C.  DINNiCK,  Managing  Director 


ROBB-ARfflSTRONG  CORLISS  ENGINES 

.  .  .  Horizontal  and  Vertical  .  .  . 

Simple,  Tandem  and  Cross  Compound 


ROBB  ENGINEERING  GO.,  Limited 


AMHERST.  N.S. 


A  nrUTO  f  WILLIAM  McKAV,  320'Ossington  Avenue.  Tororvto. 
ACENTS{  WATSON^aACK^,.  ^  Bid...  Mon.reM. 
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CHAILLES  BR.ANDE1S 


CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Ught,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 


W.  U.  Code,  Univ-Edition. 
6163  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


■64  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

Office  Main  1482 

Residence  -  Main  484 
(Successor  to  the  Electrical  Supervision  Society) 


JNO.  S.  FIELDING,  C.  E. 

WATER  POWERS  AND  DAMS 

Room  2,  IS  Toronto  Street      -  TORONTO 


Edward  B.  Merrill 

Electrical  &  Mechanical 
Engineer 


16  Kino  St.  W. 


To  RO  N  TO 


Roderick  «J.  P£i,i*ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
I,ong  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

sa-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W  U.  Code.) 
£,ong  Distance  Telephones— Office  and  Residence 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Report.s,  Estimates,  Arbitraticns. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

Hekmihon,  Ont. 

CEDAR  POLES 

BovjgKt  ar\d  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  ■  HAND 


HERBERT  J.ARMSTRONG 

Consulting  Engineer 

POWER,    ELECTRIC    AND  STEAM 

43  VICTORIA  ST..  TORONTO 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   '  Tenders. 


iCANADWN  CONTRACT  REGORD^ 

TORONTO.        -  ? 


J.  B.  FARWELL  6l  SON 

Contractors   and   Dealers  jn 
CANADIAN,  WESTERN  and  SOUTHERN  CEDAR 

TELEGRAPH,  TELEPHONE  AND  ELECTRIC  LIGHT 


OSWEGO,  N.  Y. 


BANCROFT,  ONT. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES .  . 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA. 


WESTON  mmi  mwm  go. 

Main  Office  and  Works,  Wauerly  Park,  NEWARK,  N.J..  US. A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
L,ondon  :  Elliott  Bros.,  Century  Works,  I,ewisliam. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


r.       V,    ^  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Portable  Galvano-  Onr  .STATION  AMMETERS  and  VOLTMETERS  : 
meter- for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy 


;  unsurpassed  in  point 


THE  1905  EDITION 

S5ANDARD  WIRING 

FOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  School."^ 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring'  will  prevent  disputes. 


Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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SPARKS. 

AUis-Chalmers-Hiilloi-k,  Monti-o;il,  ;uv  now  enj;a.t;i'i.l  in  iiistal- 
linji  the  electric  plant  at  Caljrary,  \.  W.  T. 

The  lijihtinii  plant  of  Moncton,  \.  H. ,  will  bo  ilouhloci  w  hen 
the  improvements  now  under  way  are  completed.  An  Soo  k.  w. 
C.  G.  E.  jienenitor  and  a  Robb-Armstri'Mig  eniyine  are  beinjj 
in>italled. 

The  by-law  jfivinj;  the  city  of  Ottawa  authorit)'  to  purchase 
the  plant  and  lines  of  the  Consumers  Electric  Companj-  was  car- 
ried last  month  by  a  majority  of  453.  The  proposed  expenditure 
is  $jot>,ooo. 

The  John  McDousall  Caledonian  Iron  Works  Company,  of 
Montreal,  are  supplying^  a  two-speed  motor,  diroi  t  comioi.  loil  to 
a  \\'orthinj;ton  (>-inch,  two-stape  tmbine  punip,  to  Iho  Unvn  of 
RenlVew,  Out.,  for  waterworks  puinpiui;. 


Mr.  George  L.  Brown  has  made  a  survey  of  the  canal  bank  at 
Morrisburg,  Out.,  with  a  view  to  locating-  a  site  for  the  proposed 
coller  d.uii  ant!  power  liouse.     This  is  a  municipal  enterprise. 

As  aniuHMu  otl  in  last  issue,  the  Brantford  Electric  &  Operating 
Company,  Brantford,  Ont.,  have  retained  the  services  of  Mr.  R. 
S.  Kelsch,  consulting  engineer,  Montreal,  in  connection  with  the 
reconstruction  of  the  entire  plant  and  system,  including  the  re- 
moval of  grass  and  weeds  that  obstruct  their  hydraulic  canal  and 
at  times  are  a  serious  menace  to  the  water-power.  The  plans 
contemplate  changing  the  system  from  133  to  60  cycles  and  the 
installation  of  a  complete  new-  steam  reserve  plant,  also  changing 
the  d  c.  open  arcs  to  constant  current  a.  c.  enclosed  lamps. 
When  the  changes  arc  completed,  the  Brantford  Electric  & 
Operating  Company  will  have  one  of  the  finest  plants  in  the 
province  of  Ontario. 


"  LOHYS  "  Electrical  Stampings  and  Sheets. 

"COHESIVE"  Inner  Globes 

and 

"FABIUS  HENRION  NANCY"  Carbons 

FOR  ENCLOSED  ARC  LAMPS. 

WRITE  FOR  FULL  ISFORMATIOS  AND  PRICES 

EDWARD  E.  CAREY 

^        .  (NEW  YORK  Sole  Importer 

(MONTREAL  27  Thames  St.,  NEW  YORK,  N.  Y. 


"CONDUITS" 

Standards  of  the  World— "Galvaduct."  "Loricated." 

The  only  Conduits  manufactured  in  Canada  having  the  entire  approval  of  all  Boards  of  Fire  Underwriters. 
Specified  exclusively  in  all  Canadian  and  United  States  Government  work. 

A  few  of  the  many  buildings  equipped  with  our  conduits:  Parisian  Laundry  Building  Toronto 

King  Edward  Hotel  Toronto     Canadian  Kodak  Co.  "    " 

Majestic  Theatre   "  Niagara  Power  Co  Niagara  Falls 

Toronto  Railway  Company,  car  barns  and  power  house.  "  C.  P.  R.  Angus  Shops  Montreal 

Toronto  Electric  Light  Power  Houses   "  Montreal  Light,  Heat  &  Power  Co   " 

New  School  of  Science    "  Bell  Telephone  Building   " 

W.  A.  Murray  Co.'s  Department  Store   "  Guardian  Building   " 

"Daily  Star"  Building   "  Sherwin  Williams  Buildings   " 

Osier  &  Hammond  Building   "  Sovereign  Bank  Building   " 

Toronto  City  Hall   "  Montreal  Amateur  Athletic  Club   " 

Fire  Halls   "  Peterboro  Light  &  Power  Co   Peterborough 

National  Life  Building   "  Nicholls  Hospital   " 

Confederation  Life  Building   "  American  Cereal  Co.'s  Buildings   " 

Brock,  W.  R.  &  Co.  Building   "  Goldie  &  McCulIoch  Co.'s  Buildings  Gait 

Rolph  &  Clark  Co.  "    "  Hiram  Walker  &  Sons  (Distillery)  Walkerville 

Warwick  Bros. &Rutter  "    "  Orillia  Asylum  Orillia 

Gordon  McKay  Co.'s      "    "  Canadian  Copper  Co.'s  Mines  Copper  Cliff 

Irving  Umbrella  Co.'s     "    St.  Boniface  Hospital  St.  Boniface 

Ainsley  Building   "  C.  P.  R.  Hotel  Banff 

A.  A.  Allan  &  Co.  Building   "  Union  Bank  Building  WitMiipeg 

Robert  Simpson  Co.    "   "  J.  H.  Ashdown  Building   " 

Brown  Brothers  "    "  New  C.  P.  R.  Station  and  Hotel   " 

Goulding  Co.'s  "    "  New  Post  Office   " 

Jessop  Building  "    "  Raven  Lake  Cement  Co  Coboconk 

Euclid  Ave.  Methodist  Church   "  Dominion  Coal  Co.'s  Mines  Sidney 

CONDUITS  COMPANY.  Limited 

^        ^         ^  SUCCESSORS  TO  ns 

^/?e  RicKmondt  Conduit  &  Mfg.  Co.  Limited 

Sole  manufacturers  under  Canadian  and  U.  S.  Patents  of  "Galvaduct  "  and  "Loricated". 

TORONTO  CANADA 
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"SHAWMUT" 

OUTLET  BUSHINGS 

Sizes  VgW  I W  Samples  sent 

Why  not  try  l^^J^^n « mi*t(^jl^  Dealers  and 

them  ?  Contractors 

CHASE  -  SHAWMUT  COMPANY, 

NEWBURYPORT.  MASS. 


Snap  Lever  Gas  Kngine 

Oiler.         yOUR  DEAI^ER  Oiler. 


ESTABLISHED  i84g. 

BRADSTREET'S 

Capita)  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  Civilized 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
by  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aflfecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Opfikcs  IN  Canada:    Halifax  N.S.  Hamilton, Ont, 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  3t.  John,  N.  B.    Toronto,  Ont.  Vancouver. 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


Lime  Giani. 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
ip'iure  prompt  shipment. 

Machine  dressed  g-earingf  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora.  Ont. 


SADLER  HAWORTH 

TA  NNERS  ANr 
MAN  UFACTURERS  OF 

Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 

Cor.  William  and  Seigneurs  Streets,  MONTREAL,  -  9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

CaLblegrams  :  Glenyards,  Bonnybrldtfe.  V-  ^  Codes  used,  A.B.C.  and  Glervyards. 

Manufacturers  of  all  kinds  of  Fire  Clay  Goods,  GaLnister  and  Silica  Goods,  for 
Iron  and  Steel  Works  and  Gas  Works,  including  Boiler  Sea^ting  Blocks 
and  Covers  of  adl  sizes.   Grovind  Fire  Clay,  Ganister  and  SilicaL  LVlok^^^l 
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Cilv  Eloi-trii  ian  Mi  ».'i\>ssimi,  of  X'aiu  oiivor, 
inoiulod  a  change  in  iho  liijhtiii);  system  of 
Council  will  i-onsiilor  tlio  matter. 

The  Ontario  Government  propose  to  operate  a  poi  tioi 
Teniiskamin^i  ami  Northern  Ontario  Railwa)-  by  eleitrii 
There  an»  numerous  availalile  w.iter  powers  in  the  liisiri 

Owinji  to  the  eleetrifyinu  ol  Iho  ralhoail  between  \'; 
.ukI  Steveston,  Ha".,  the  busiiu-ss  houses  and  juain-  of 


in  the  latter  town  are  being  wired  preparatory  to  the  ad- 
eleelrie  lis^ht.  The  Confederation  Canning  Company's 
ilanl  lias  been  wired  by  the  A.  F.  Barber  Electric  Com- 

ouvei-  eleetrit  ians  claim  that  they  are  "  up  against  it  " 
o  competition  being  so  keen  that  prices  are  being  cut 
villi;  rates.  This,  it  is  claimed,  is  caused  by  employees 
out  oi'  work  and  then  starting  contracting  for  them- 
riic  i  csull  is  thai  price  cutting  has  been  quite  general 
■i  harilh  ])ossible  to  operate  without  a  loss. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 
TIIQMCD  DDflC     134  UPPER  THAMES  ST. 

lUnliCn  DnUo.j    london,  eng. 


Mni;iiet  I'orRliigs,  Slabs,  liars 
ill  tlic,Koii>;h  and  Machined. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 


K.-'TABLISHED  : 


o 


MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHARCOAL  IRON  RODS 

Sole  Representatives  for  Canada  ■  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


flinerlcan  Gircular 

Loom  GomDanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom.  "  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompsLrvy, 


354  St.  Ja.mes 
Street. 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


TWO  STANDARDS 

nCONOMY       USMFUL  LIGHT 

(Pateuted  In  Canada. ) 

We  manufacture  the  Radiant  Shelby  and  the  Down- 
ward Light  Tipless  Lamps,  either  of  which  produces 
fift}'  per  cent,  more  useful  light,  and  does  not  con- 
sume any  more  current  than  the  ordinary  type  lamp. 

Write  for  prices 

ONTARIO  LANTERN  &  LAMP  CO.,  Ltd.  \ 
HAMILTON,  ONT. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  spcsd  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  ^0° j ^. 


The  Wm.  Hamilton  Manufacturing  Co.,  umited 


racnch  Office  :  Varvcoviver,  B.C. 


Peterborough,  Ont. 
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Westir\gho\ise 

Type  F"  AulomsLtic  Circuit  Bre^vker 


An  Adjustable  Carbon  Break  Circuit  Breaker 

For  either  AlternoLting  or  Direct  Cvirrent  Circuits 


Costs  only  slightly  more  than  a  switch 
with  enclosed  fuses 

Occupies  Little  Space 
Size  of  Ba^se  S}4  x  2  ^  in. 
For  All  Capacities 


Open 


Made  in  Capacities  of  12'.,  25,  50  and  75  Amperes 
For  250-Volt  D.  C.  a.nd  440-Volt  A.  C.  Circuits 
Range  80  to  180  per  cent,  of  Ranted  Capacities 
Front  Connection,  Overloocd  ReledLse.  Single  Pole 

Ca^n  be  opera^ted  by  ha^nd  as  a 
switch,  by  raising  the  insvilating 
knob  which  controls  the  tripping 


Closed  device 

Write  for  Prices  a-nd  Further  Informa^tion 


Canadian  Westinghouse  Co.,  Limited 

Genera^l  Offices  and  Works,  Ha^milton,  Onta^rio 

For  PssLrticvjlars  Address  Nearest  Office 
Lawlor  Bldg.,  King  &.nd  Yonge  Streets,  Sovereign  Sank  of  Canada  BIdg., 

Toronto  Hamihon  Montreal 


152  HeiLStings  Street 

Vancouver 


922-92'5  Union  Bank  Building  134  Gra.nville  Street 

Winnipeg  Ha^lifaLX 


1\' 
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MildB  Micraphanp.  ^ 

The  best  TRANSMMTER 

,  iRtheWcr':' 


SwiiGD-Boards  and  flnniinciaiors  f 

FIRE  ALARM  APPARATUS  and  MONTRBflL 

TELEGRAPH     INSTRUMENTS         @)      Telephone  Mi;rn-. 00. 


Electrical  Supplies  of  all  kinds.  /V\Or|tr69l 

mmiW    Biiiii  iiiL 

The  Electrical  Construction  Co.  of  London,  Limited 

32-40  Durdas  St  eet,  Loadon,  Can.  — Phone  1103. 

l-'or  Ovnanios  and  all  Elecirical 
Machinery.    AUvnjs    in  market 
tor  Scrap  Copper, Wire  and  Brass 

^  -  Dunamos  and  Motors 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 

High  efficiency.    Designed  for  any   required  speed   or  voltag-e. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  niaKC. 

Estimates  cheerfully  sfiven.     Descriptive  matter  furnished  on  application. 

MUNICIPALITIES 

AND  ILLUMINATING  COMPANIES 

Can  save  monej 

on  Electric  Plant  and  on  its  Operation  and  Maintenance 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

FOXGROFT  &  DUNCAN 

Telegrams  ;  "  Foxsliip,  t,ondou." 

ntractora  to  His    Majesty's   Governmert,  the  Co'onial  Governmer 
India  Office  and  London  Co>-nty  Council,  etc. 


LKKSOF  KVKKY  TYI'K  OF 


Electrical   Measuring  Irvstruments 

...  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fuses, 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -  Dlscovint  to  Trade. 

Phoenix  Works:    QUEEN'S    ROAD,    DALSTON,    LONDON,  ENGLAND 


^CTOR  Patti  r; 


•MiNATEo  Dial  Instrvme 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often    loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE   PHONE   MAIN  3149 

FRED  THOMSON  6;  CO. 

770-772-774  CRAIG  STREET,  -  -  MONTREAL 


This  Number  contains  a  complete  report  of  the  Fifteenth  Convention  of  the 
Canadian  Electrical  Association. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


FIFTEENTH  YEAB 
No.  7. 


TORONTO,  MONTREAL  -  JULY,  1905  -  WINNIPEG.  VANCOUVER 


PRICE  10  CENTS 
$i.oo  Per  Year 


SHORT 

CIRCUIT 

AT  FULL  LOAD 

WILL  NOT 

INJURE  THIS 

"Jofinson" 

PATENTED 

fiieraior 

Do  you  know  of  any 
other  make  to  which 
this  will  apply?  If 
not  your  order  be- 
longs to  us. 

The 
United 
Electric 
Co.,  Limited 

Toronto,  Ont. 


KNIFE  SWITCHES 


Section  Fo\ir  of  o\ir  CatsLlogue 
Deacls  with 

>       SNAP,  FLUSH  AND 
KNIFE  SWITCHES 

Canadian  General  Electric  Co, 

I^imited] 

Head  Office  :  TORONTO 


District  Offices  :     MONTREAL      HALIFAX     OTTAWA       WINNIPEG       t•ALGAR^'  VANCOUVER 


fVER  ROSSLAND 


SNAP  SWTTrffT7Q 


II. 
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The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANl'FACTl'RKRS  OF 

TOPPINS, 

SIDE-BL,OCKS 

ANo  CROSS-ARMS 

WRITE  FOR  P.^RTICUI-ARS. 


K.  N.  Phillus,  President. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


IDBJSSTOREfiniNCS.^.<?^^StND  FOR 


I.ong  Distance  Telephone  Main  41  iS 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propiietor. 


gi=T=i=t=i=f=i=i;=itr=l=r 

The  Broad  Scope 
of 


.Hardware  and  Metal 

Tlie  only  paper  of  its  class 
in  Canada — makes  it  a  me- 
dium for  certain  classes  of 
advertising  of  exceptional 
value 

For  Advertising  of  Building 
Supplies  It  is  idea^U 

Send  for  sample  copy  and 
rates. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 

It3: 


TENDERS  WANTED 


ICANADIAN  CONTRACT  RECORD' 

TORONTO.    :  E 


F. 


(3L.I3VCia?E3D) 

MONTRB>f\b  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Offlee  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


'Electrical  R^epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Eieciric  Repair  k  mimum  60. 

6Kr  &  619  Lascauchetiere  St.       ■       MONTREAL       .       Bell  Telephoae  Main  2177 

ZINC  &  ANALGUNED 

FOR  ^n^e  4 


,  ^NADA  METAL(p. 

William  Sr.,TORONTO.  Telephone  Main  \m. 


Lord  Kelvin's  Pa.tent  "'^^n^trSments 
Sole  Makers-KELYIN  &  JAMES  WHITE  LTD}^^^.^?o^^i''s^^^ti?<l?^^^^ 


Lord  Kelvin's  Electrostatic  Voltmeters 


Are  the 
only 

Reliable 


"6  Vertical  Sub 
Type. 

Ranges— «o  to  20,000  Volts. 


r  Stand  double  the  minimum  voltage. 

Xake  no  current, 
I  And  have 

!  No  temperature  error  ; 
I  Dead-beat  action. 

Are  unaffected  by  stray  fields. 
I  Right  at  all  times  on 

Direct  or  alternating  circuits. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF^ 


The  Most  Symmetrical  and  Substantial  line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


Canai.dia.n  Branch  : 
12  Adela^ide  St.  W,.  TORONTO 


261-287  Devonshire 
4-5  WithroD  St. 


July,  1905 


TME  CAINADIAIN  ELECTRICAL  INEW5 


Pair 


McCormick 
Tvirbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,YorK,pa:,u.s./v. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Writ6  for  catalOQue  i!  contemplatina  purctiase  ot  Turbines 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABlOOMPAMY,   -   -   -  MONTREAL 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  HIGH  SP&BD  BNGINB  BUILT 


U/ATER06iS.  BRANTFORD.  CANADA 
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A  b\  -i.iw  w.i-  iMiiK-il  .It  Miti-hoM,  Out. ,ivii-iitly  to  niiso  $8,500 
to  loinplotc  till-  waterworks  and  electric  lijjlit  plants. 

Mr.  J.  Hraillev,  a  local  eloctnciai\,  has  been  requested  to 
report  on  the  outlook  tor  an  electric  li.nlit  plant  at  Fori  Frances, 
Ont.,  under  municipal  coiitrol. 

Mr.  C  F.  Grant  has  submitted  a  favor.ihU-  proposition  to 
supply  electric  power  tor  Calvary,  N.W  .T.  His  price,  if  150,000 
watts  per  month  are  used,  would  be  one  cciU  per  watt. 

rhe  Water  and  Lijrht  Conimissioiiei  s  ol  \\\>odstock.  Out., 
li.ive  suhniitted  estimates  tor  a  comprehensive  scheme  of  im- 
provements to  cost  $50,000.  The  purchase  of  two  gfencrators 
for  $5,JOo  is  recommended. 

The  Toronto  and  Niaj^ara  Tower  Company  have  just  taken 
tenders  on  three  brick  division  stations  to  be  erected  at  the 
followinj;  places  :  One  at  Stoney  Creek,  one  at  Twenty-Mile 
Creek  and  one  at  Clarkson's. 

The  City  Engineer  of  Toronto  has  reported  that  it  would  cost 
$00,000  to  install  an  electric  plant  for  lighting  the  Island,  and 
as  the  l.egist.iture  empow-ered  the  city  to  spend  only  $40,000, 
the  proposal  will  probably  be  dropped. 

An  electric  light  plant  is  to  be  installed  in  the  City  of  Salaberry 
de  \'alleyfield.  Que.,  for  which  tenders  will  be  received  by  Mr.  C. 
Lavimodiere,  City  Clerk,  up  to  July  18th.  The  consulting  en- 
gineer is  Mr.  Charles  Brandeis,  Montreal. 

Aid.  Douglas  has  moved  the  following  resolution  in  the  City 
Council  of  Victoria,  B.C.:  "  That  in  the  event  of  the  city  acquir- 


ing the  water  trom  Goklstream,  the  city  electrical  engineer  be 
instructed  to  make  a  report  on  the  probable  cost  of  installing  a 
plant  for  the  city's  lighting  purposes." 

The  Cilenora  Power  Company,  Limited,  has  been  incorporated, 
will)  lu'.ul  ollice  at  Pictoii,  Ont.,  to  develop  water  powers  and 
disti  ibulo  electric  current.  The  provisional  directors  are  Messrs. 
WelliiigtoM  Boulter,  D.  L.  Bongard  and  W.  J.  Carter,  of  Picton, 
l'"\  ans  l-'ostcr,  of  Wiarton,  and  W.  H.  Crowe,  of  Welland. 

Mr.  John  Vule  has  submitted  to  the  Light  and  Power  Com- 
mittee of  Cnielph,  Ont.,  an  estimate  of  the  probable  cost  of  ad- 
ditions and  improvements  to  the  electric  plant.  This  he  places 
at  $12,061,  including  $1,831  for  a  120  k.w.  A.C.  generator, 
switchboard  and  exciter,  with  wiring  connections,  $4,030  for  a 
200  h.p.  compound-condensing  engine  with  steam  pump,  valves, 
etc.,  $1,750  for  transformers,  $2,250  for  meters  and  $1,500  for 
branch  lines  in  various  parts  of  the  city.  His  figures  were  based 
on  the  purchase  of  a  generator  that  had  been  a  short  time  in  use. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  charter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi" 
cal.  Civil,  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


"EUREKA"  AUTOMATIC 

SAFETY  SWITCH 


SAYER  ELECTRIC 

MONTREAL 


FOR  SALE 

a  Brush  Arc  Dynamo,  60  light,  9%  amperes. 
I  Royal  Electric  Arc  Dynamos,  40  light  each,  g% 
amperes. 

I  S  K.C.  Alternator,  133  cycles,  2,200  or  1,100 
volts. 

I  Marble  Switchboard,  6  x  5  ft  .amain  switches, 
3  meters. 

40  Universal  Arc  Lamps  in  good  condition,  y^" 
carbons,  single  trim,  9H  amperes. 

30  Roval  Electric  Arc  Lamps,  single  trim,  }i" 
carbons,  g%  amperes. 

6  Lightning  .\rresters,  direct  current.  Royal 
Electric  make. 
For  further  information  apply  to 


McLinden,  Foreman. 


THE.  GRE-ATUST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their  Steam  Plants. 

The  Canadian  Casualty 
6  Boiler  Insurance  Co. 


22  Adelaide  Street  E..  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.   Write  us. 

TtLCPHONE  MAIN  40S1. 

A.  G.  C.  DINNICK,  Managing  Director 


Robb-Armstrong  Corliss  Engines 

.  .  .  Horizontal  and  Vertical  .  .  . 

Simple,  Tandem  and  Cross  Compound 


ROBB  ENGINEERING  GO.,  Limited 

AMHERST,  N.S. 

.  ^^..^m.  f  WILLIAM  McKAV.  320  Ossington  Avsnue.  Toronto. 

Afir  NTS    WATSON  JACK  &  COMPANY,  Bell  Telephone  Bldg..  Montreal. 

nUL.l1  I  W  ( J  ji-  PORTER.  355  Carlton  St.,  Winnipeg. 
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The  Eclipse  Manufacturing-  Company,  manufacturers  of  smoke 
consumers,  etc.,  Montreal,  have  registered  their  business. 

Mr.  W.  H.  Green,  proprietor  of  the  electric  light  plant  at 
Teeswater,  Out.,  is  considering  the  installation  of  additional  ap- 
paratus. 

Mr.  H.  N.  Kittson,  of  Hamilton,  has  been  elected  president  of 
the  Central  Ontario  Power  Company,  of  which  Mr.  J.  A.  Culver- 
well  is  manag-ing'-director. 

Barton  &  Company,  manufacturers  of  motors,  etc.,  London, 
Ont.,  have  been  succeeded  by  the  Maple  Leaf  Automobile  and 
Electrical  Manufacturing  Company. 

The  Canadian  Fire  Protection  Company,  Limited,  has  been 
incorporated,  to  acquire  the  business  of  the  Cortlandt  Electrical 
Manufacturing-  Company,  Toronto. 

The  Goldie  &  McCuUoch  Company,  of  Gait,  Ont.,  were  the 
successful  tenderers  for  the  supply  of  eng-ine,  condenser,  pump 
and  piping  for  the  City  of  Guelph,  their  figure  being  $2,957. 

A  new  agreement  has  been  reached  between  the  Seaforth 
Electric  Light  Company  and  the  Town  Council.  The  Company 
agree  to  furnish  improved  arc  lamps  for  the  lighting  of  the 
streets  for  $65  per  lamp  per  year,  also  six  incandescent  lamps  of 
32  c.  p.  each  for  65c.  per  lamp  per  month. 

The  Automatic  Train  Stopping  Company,  Limited,  has  been 
incorporated,  to  manufacture  the  McPhee  automatic  railway  sig- 
nalling device.  The  company  is  capitalized  at  $250,000  and  the 
head  office  is  in  Toronto.  The  promoters  include  Messrs.  H. 
W.  Bickell,  J.  C.  Kelly,  W.  R.  P.  Parker,  George  M.  Clark  and 
J.  V.  McEvoy,  all  of  Toronto. 

The  Town  Council  of  Indian  Head,  N.W.T.,  are  taking 
tenders  up  to  July  17th  for  waterworks  and  electric  lighting 
machinery,  including  a   150  k.w.  a.c.  generator  with  direct- 


connected  engine  and  exciter,  a  water  tube  boiler  and  the  sup- 
ply of  all  neccessary  poles,  transformers,  arc  lamps,  etc. ,  for  an 
electric  light  distribution  system.  Mr.  John  Gait,  C.E.  &  M.E., 
Toronto,  is  the  consulting  engineer. 

The  company  which  proposes  to  develop  the  water  power  of 
the  Kakabeka  Falls,  near  Fort  William,  Ont.,  has  been  incor- 
porated under  the  name  of  the  Kakabeka  Power  Company, 
Limited.  The  capital  is  placed  at  $2,000,000.  The  incorporators 
include  Messrs.  H.  S.  Holt,  president  of  the  Montreal  Light, 
Heat  and  Power  Company  ;  Charles  R.  Hosmer,  director  of  the 
Canadian  Pacific  Railway,  and  Frederick  W.  Thompson,  general 
manager  of  the  Ogilvie  Flour  Mills  Company. 
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SPARKS. 

.\n  oli'i-lriv-  plimt  is  hoin);  inst;Uloil  in  tlio  I'.iiiviow  Hospital  at 
X'aiK'ouvor,  Ha". 

The  extension  of  tlie  eloi-ti  ic  lii;lil  I'lanl  at  (.uHlcMich,  Ont.,is 
bein_<  oonsiilered  by  tlio  Town  C'ouiioil. 

Mr.  Johnston,  of  Regina,  N.W.T.,  h;i,s  suhniitli-il  a  proposi- 
tion to  install  an  electrie  lijjht  pl.mt  at  Saskatoon. 

The  question  of  extending  the  electric  light  plant  at  -St.  Mary's, 
Ont.,  is  still  being  considered  by  the  Town  Council. 

The  Corponition  of  n.iUiousio,  \.  H.,  will  probably  install 
waterworks  and  seweiagc  aiul  an  electric  liglil  plant. 

It  is  reported  that  the  Canadian  Pacific  RaHway  Company  are 
considering  the  building  of  an  electric  railway  between  New 
Westminster,  B.C.,  and  Steveston. 

It  is  understood  that  the  City  Council  of  Victoria,  B.C.,  will  be 
petitioned  to  submit  a  by-law  to  the  ratepayers  to  provide  for 
a  sutVicientsum  of  money  to  enlarge  the  electric  light  plant. 

Senator  Mitchell,  of  Amherst,  N.  S.,  is  interesting  himself  in  a 
project  to  construct  a  central  power  station  at  Chignecto  Mines 
for  the  purpose  of  supplying  power  to  Amherst  industries. 

The  plans  of  the  Stave  Lake  Power  Company,  of  Vancouver, 
B.C.,  have  been  approved  by  the  Government.  The  work  is  to 
be  commenced  by  June  i,  1906,  and  completed  by  November  i, 
1 90S. 

It  is  again  reported  that  the  C. P.R.  will  adopt  electric  power 
for  the  operation  of  their  road  between  Rossland  and  Nelson 
and  that  the  energy  will  be  obtained  from  the  West  Kootenay 
Pc)wer  &  Light  Company. 

The  Sun  Life  Insurance  Company, of  Montreal,  have  secured  a 
majority  of  the  shares  of  the  Stormont  Electric  Light  &  Power 
Company,  and  now  control  the  street  railway,  electric  light  and 
gas  supply  of  Cornw  all,  Ont. 

The  annual  meeting  of  the  St.  John  Street  Railway  Company 
was  held  recently,  the  directors  report  then  subn-.itted  showing  a 
net  profit  of  $52,034.44  The  report  says: — "We  regretto  report 
that  the  city  of  St.  John,  having  applied  to  the  provincial  legisla- 
ture for  certain  important  modifications  in  the  charter  rights  of 
this  company,  succeeded  in  imposing  upon  us  important  changes 
in  the  matter  of  maintenance  and  care  of  the  streets  upon  which 
this  railway  is  operated,  much  to  the  company's  disadvantage. 
We  view  with  alarm,  which  must  be  shared  by  other  companies 
doing  business  in  this  province,  the  action  of  the  legislature  in  so 
enacting  that  a  charter  given  by  them  can  be  changed  in  this 
way,  as  such  in  our  opinion  must  have  the  effect  of  seriously 


tlamaging  the  credit  of  present  and  future  enterprises  in  thi 
province;  but  we  trust  that  on  serious  consideration  by  the  govern- 
ment these  modifications  will  be  annuled.  The  city,  fully  realiz- 
ing their  obligations  to  this  company,  entered  into  a  contract 
dated  ist  December,  1897,  running  for  ten  years,  under  which 
instead  of  maintaining  the  streets  the  company  pays  a  fixed  sum. 
This  contract  has  two  years  still  to  run,  and  the  modifications 
imposed  upon  us  do  not  take  effect  until  it  expires,  by  which  time 
we  hope,  as  we  have  stttted  above,  we  shall  be  relieved  from 
these  new  obligations."  At  a  subsequent  meeting  of  the  direc- 
tors the  resignation  of  Mr.  J.  M.  Robinson  as  vice-president  was 
accepted  and  the  following  officers  elected  :  President,  James 
Ross;  viccjpresident.  Col.  H.  H.  MacLean;  directors,  James 
Maiu  hosicr,  R.  B.  Emerson,  M.  Neilson,  Wm.  Downie,  Col. 
Tucker  and  H.  B.  Robinson. 
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PERSONAL. 

Mr.  Charles  Aubin,  Montreal,  has  been  appointed  assistant 
inspector  of  gas  and  electric  light  in  that  city. 

Mr.  Thomas  Ahearn,  of  Ahearn  &  Soper,  Ottawa,  received 
congratulations  from  many  friends  on  Saturday,  July  i&t,  on  at- 
taining the  fiftieth  milestone  in  the  journey  of  life. 

Mr.  Charles  Chaplin,  M.Sc,  late  demonstrator  in  civil  engi- 
neering at  McGill  University,  Montreal,  has  assumed  the  posi- 
tion of  mechanical  engineer  of  the  Dominion  Arsenal,  Quebec. 

Mr.  Henry  Oestreich,  who  has  been  in  charge  of  the  Water- 
loo Electric  Light  and  Power  Plant  at  Waterloo,  Ont.,  has 
severed  his  connection  with  the  above  plant  and  Mr.  Geo.  Grosz 
is  now  in  charge. 

Mr.  Harry  V.  Croll,  M.  E.,  for  the  past  eight  years  with  the 
E.  P.  AUis  Company  and  their  successors,  AUis-Chalmers  Com- 
pany, of  Chicago,  has  resigned  and  accepted  a  position  with  The 
Wellman-Seaver-Morgan  Company,  of  Cleveland  Ohio 

Mr.  W.  A.  Stadelman,  Eastern  Agent  of  The  Wellman-Seaver- 
Morgan  Company,  and  who  has  been  in  charge  of  the  Eastern 
office  at  42  Broadway,  New  York  City,  has  been  appointed 
General  Sales  Agent  of  the  same  company,  with  headquarters  at 
Cleveland,  Ohio,  taking  effect  July  ist.  Mr.  Fred  Stadelman  has 
been  appointed  Assistant  Manager  of  the  New  York  office  of 
The  Wellman-Seaver-Morgan  Company. 

Mr.  B.  F.  Reesor,  of  Lindsay,  Ont.,  who  recently  resigned 
from  the  management  of  the  Lindsay  Light,  Heat  &  Power 
Company  to  become  managing-director  of  the  Georgian  Bay 
Power  Company,  was  presented  by  the  employees  of  the  com- 
pany with  an  address  and  a  beautiful  solid  leather  suit  case  bear- 
ing his  name  in  gold  letters.  Mr.  Reesor  carries  with  him  to 
his  new  position  the  best  wishes  of  the  citizens  of  Lindsay. 

Mr.  M.  C.  McKay,  who  installed  the  Vancouver  Power  Com- 
pany's plant  at  Lake  Beautiful,  has  severed  his  connection  with 
the  company  and  has  been  appointed  superintendent  of  the  Brit- 


tania  Copper  Company's  power  house.  He  was  presented  by 
the  officials  and  employees  of  the  Vancouver  Power  Company 
with  a  handsome  set  of  drafting  instruments  as  a  memento  of 
his  connection  with  the  harnessing  of  the  power  of  lakes  Beauti- 
ful and  Coquitlam. 

Mr.  E.  C.Reeder,  mining  engineer,  who  has  just  been  appoint- 
ed representative  of  Allis-Chalmers-Bullock,  Limited,  at  Nelson, 
B.  C. ,  is  a  native  of  Micliigan,  and  received  his  education  in  the 
public  schools  of  that  State.  He  graduated  later  from  the 
Michigan  College  of  Mines  as  mining  engineer,  and  supplemented 
his  college  work  with  courses  at  the  Massachusetts  Institute  of 
Technology.  He  had  several  years  practical  experience  in  Mon- 
tana after  graduating,  where  he  worked  as  a  miner  and  smelter 
man  in  the  mines  and  smelters  at  Butte.  Later  he  went  to  Utah, 
where  he  held  responsible  positions  as  foreman  and  engineer  for 
several  of  the  large  mining  and  smelting  companies  of  that  city. 


ONTARIO  POWER  COMMISSION. 

The  Ontario  Government,  at  a  Cabinet  meeting  on  July  4th, 
appointed  the  electrical  power  commission  foreshadowed  in  the 
speech  from  the  throne  at  the  opening  of  the  Legislature.  The 
commission  is  composed  of  Hon.  Adam  Beck,  M.  P.  P.,  London; 
Mr.  P.  W.  Ellis,  manufacturer,  Toronto;  and  Mr.  George  Patin- 
son,  M.  P.  P.,  of  Gait.  They  are  authorized  to  collect  all  in- 
formation possible  in  regard  to  water  powers  suitable  for  the  de- 
velopment of  electric  energy,  estimates  as  to  the  cost  of  such 
development,  the  cost  to  manufacturers  in  comparison  with 
the  cost  of  steam  power,  etc.  Thus  it  w-ill  be  seen  that  the  scope 
ol  the  commission  is  wide. 


The  Pembroke  Electric  Light  Compiny,  Pembroke  Ont.,  have 
purchased  the  Black  River  water  power,  where  it  is  proposed  to 
develop  about  3,000  horse  power.  It  is  said  that  the  company 
expect  to  be  able  to  supply  power  at  a  very  low  rate. 
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A  new  electric  power  station  is  being  built  by  the  corporation 
of  Sydney,  N.  S. 

The  Toronto  Incandescent  Light  Company  are  building  an 
addition  to  their  power  house  on  Terauley  street. 

The  Chairman  of  the  Civic  Electric  Light  Committee  of  Parry 
Sound,  Ont.,  has  reported  in  favor  of  an  expenditure  of  $17,000 
in  improving  the  plant. 

A  by-law  to  raise  $15,000  for  the  extension  of  the  waterworks 
and  electric  light  plants  at  St.  Mary's,  Ont.,  was  defeated  recent- 
ly by  a  small  majority. 

The  Wallacetown  and  Lake  Shore  Telephone  Association  be- 
gan operation  last  month,  with  18  "phones  on  the  line.  The  cost 
of  construction  was  about  $40  per  mile. 

'X  new  company  has  made  application  for  a  franchise  for  gas 
and  electric  lighting  at  Gait,  Ont.,  and  the  existing  company 
have  offered  to  sell  their  plant  to  the  town. 

The  Portland  Mica  Company,  Limited,  of  Ottawa,  Ont.,  was 
formed  last  month,  with  a  capital  of  $6,000.  Mr.  F.  W.  Webster, 
mica  dealer,  of  Boston,  is  one  of  the  promoters. 

It  is  understood  that  the  Canadian  Pacific  Railway  Company 
are  considering  the  installation  of  an  electric  plant  at  Owen 
Sound,  Ont.,  for  lighting  their  buildings  and  for  the  operation  of 
the  coal  hoisting  plant. 

The  City  Council  of  Sherbrooke,  Que.,  by  a  vote  of  nine  to 
two,  last  month  rejected  the  offer  of  the  Sherbrooke  Power,  Light 
&  Heat  Company  to  sell  their  plant  to  the  city  for  $233,000. 

The  Georgian  Bay  Power  Company,  of  which  Mr.  B.  F. 
Reesor,  of  Lindsay,  has  been  appointed  managing-director,  are' 
about  to  commence  the  construction  work  for  the  development 


of  electric  energy  at  Eugenia  Falls.  It  is  proposed  to  transmit 
the  power  to  Owen  Sound  and  other  points. 

The  Duncan  Electric  Company,  Montreal,  have  started  to 
install  their  machinery,  which  will  occupy  a  floor  space  of  over 
1 ,000  square  feet.  They  expect  to  be  manufacturing  electrical 
supplies  of  all  descriptions  and  a  number  of  specialties  in  the 
course  of  a  few  days. 

The  Canadian  Seamless  Wire  Company,  Limited,  has  recently 
been  incorporated,  with  a  capital  of  $50,000.  It  is  proposed  to 
manufacture  plated  and  other  wire  and  metallic  tubing.  The 
head  office  will  be  in  Toronto.  The  promoters  are  Americans, 
including  Messrs.  W.  B.  Gladding  and  E.  H.  Fairbrother,  of 
Providence,  Rhode  Island,  and  H.  E.  Smith  and  H.  P.  Smith,  of 
Cranston,  Rhode  Island.  Mr.  D.  W.  Saunders,  of  Toronto,  is 
also  interested. 

The  Winnipeg  Street  Railway  Company  are  building  a  distri- 
buting station  on  Mill  street  for  the  reception  of  the  power  to  be 
developed  at  Lac  du  Bonnet  by  the  General  Power  Company. 
The  development  at  Lac  du  Bonnt't  will  be  about  30,000  h.p. 
and  the  initial  installation  will  consist  of  four  i,.2oo  k.w.  and  two 
2,000  k.w.  generators,  which  art-  liriiiL;  turnislu'd  by  the  Cana- 
dian General  Electric  Company.     Tliere  is  a  45  toot  head. 

The  Town  Council  of  Meaford,  Ont.,  by  a  vote  of  five  to  two, 
last  month  decided  to  engage  in  electric  lighting  on  its  own 
account  and  also  to  substitute  electricity  for  steam  for  the  pump- 
ing of  water.  Two  tenders  were  suhniitteLl  for  li^lilini;-  tlu'  town, 
Mr.  John  Sutherland,  of  Toronto,  teiulering  at  .$40  per  lamp  [ler 
year  for  a  midnight  service  antl  $50  tor  an  all-night  service,  and 
Mr.  F.  Leggatt,  of  Meaford,  at  $45  antl  $50  respectively.  The 
town  will  likely  purchase  the  plant  of  W.  Moore  &  Sons,  who,  by 
the  way,  did  not  submit  a  tender. 


GILBERT  PRISM  GLASS 

REFLEGTING  SHADES 


SAYER  ELECTRIC 

MONTREAL 


CARTON  DANIELS  LIGHTNING  ARRESTERS 


The  Garton  Daniels  Lightning  Arrester.s 
are  devices  made  in  many  styles,  for  use  on 
Electric  Railway,  Light  and  Power  Circuits, 
boJi  for  Direct  and  Alternating  Currents. 
They  offer  the  discharge  a  path  to  earth  of 
low  resistance. 

They  also  cut  off  the  flow  of  normal  cur- 
rent so  that  your  circuits  will  not  be  grounded. 

If  you  are  interested  we  will  mail  ycu  a 
pamphlet. 


R.  E.  T.  PRINGLE  CO..  LIMITED 


Ma-nufacturers  a.nd  Dealers  in 

ELECTRICAL  APPARATUS  AND  SUPPLIES 

ST  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT. 
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TRADE  NOTES. 

Messrs.  Tuiium-  Imos,  o(  l.oiulon,  ICiikflaiid,  di'siro  to  brinij  to 
thf  nolice  ol"  llu'  i-U'i-trical  trailo  their  improved  non-aijeing- 
tr.uisloriner  sheets,  tests  ot'«which  have  given  excellent  results. 

The  Town  of  Oauphin,  Manitoba,  has  ordered  Ironi  the  Kobb 
Enjiinooriiijr  Compjmy,  Amherst,  \.  S.,  two  100  lioise  power 
boilers  and  a  100  horse  power  engine  for  the  eleetrie  liif litiiiti;- 
plant  whieh  the  town  is  installinij. 

The  name  of  the  Babcoek  iSc  \\iUt>x  Coinpaiiv  was  inadvertent- 
ly omitted  tVom  the  classified  list  of  ailvertisers  in  oin-  June  num- 
ber. Their  advertisement  appeared  on  page  vii  and  stated  that 
over  5,000,000  horse  power  of  the  well-known  Habcock  &  Wilcox 
water-tube  boilers  are  now  in  use. 

Messrs.  C.  W.  Hongard  &  Company,  western  agents  for  the 
Wire  and  Cable  Company,  Monln-al,  last  month  received  an 
order  from  the  Midland  Construction  C  ompany,  of  London,  Ont. , 
for  about  100,000  pounds  of  trolley  w  ire.  Tliis  compau)' is  build- 
ing an  electric  railway  from  London  lo  Si.  Tliomas. 

The  \"ancouvei  Engineering  Works  h.ive  recently  supplied  the 
Iron  Mask  Mine  at  Kamloops  with  a  48"  \  14'  boiler,  120  lbs. 
working  pressure,  to  operate  the  sawmill  which  is  worked  in 
connection  with  the  Iron  Mask  Mine.  This  mill  was  operated  by 
the  two  main  boilers  at  the  bottom,  but  owing  to  the  installation 
of  the  new  smelter  these  boilers  were  crowded  to  their  utmost 
capacity  and  it  was  thought  advisable  to  install  separate  boilers 
for  the  sawmill.  A  novel  feature  in  connection  with  transporta- 
tion to  the  Kamloops  Mines  is  the  mode  of  getting  freight  from 
the  railway  up  to  the  mine.  A  heavy  traction  engine  is  used, 
drawing  two  large  iron  waggons  which  have  a  capacity  of  fifteen 
tons,  and  the  freight  is  loaded  on  these  waggons  and  hauled 
to  the  mine. 


The  Clinton  Electric  Lig-ht  Company,  Clinton,  Ont.,  have 
agreed  to  give  an  all  night  service  on  the  condition  that  the 
town  put  in  six  more  arc  lights. 

The  Commissioners  at  Fort  William,  Ont,  have  decided  to 
extend  the  telephone  system  to  Kakabeka  Falls  and  have  sub- 
stations at  Stanley  and  Slate  River,  a  distance  of  20  miles. 


SPARKS. 

It  is  proposed  to  operate  the  new  grain  elevator  at  Port 
Colborne,  Ont.,  by  electricity. 

An  extension  of  the  electric  lighting  system  at  Newmarket, 
Ont.,  is  contemplated  by  the  Town  Council. 

The  Fort  Wayne  Electric  Company,  of  Fort  Wayne,  Ind. ,  are 
supplj'ing  some  arc  lamps  for  the  city  of  Kingston,  Ont. 

Messrs.  W.  J.  Stevenson  and  W.  J.  Nediger  have  taken  over 
the  electric  light  plant  at  Clinton,  Ont. 

The  Levis  Electric  Railway,  Levis,  Que.,  was  sold  by  sherifFs 
sale  June  19th  and  was  purchased  by  Mr.  John  Forman,  of 
Montreal,  for  $50,000. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
have  purchased  a  controlling  interest  in  the  Lincoln  Light  & 
Power  Company,  of  St.  Catharines,  Ont. 

The  British  Columbia  Telephone  Company  have  extensive 
improvements  in  contemplation  and  have  awarded  a  contract  to 
J.  Brombley,  of  Phoenix,  for  the  supply  of  1,200  cedar  poles  for 
the  new  line  to  be  built  from  Cascade  to  Phoenix. 

The  British  Columbia  Electrical  Construction  Company,  of 
Vancouver,  has  recently  changed  hands,  the  purchasers  being 
Messrs.  Laidlaw  Bros.,  of  that  city.  They  purpose  carrying  on 
the  same  line  of  business,  making  a  specialty  of  wiring:  and  fitting. 

Another  roller  bearing  company  has  been  incorporated  in 
Toronto,  to  be  known  as  the  Brintnell  Adjustable  Roller  Bearing 
Company,  Limited.  The  provisional  directors  are  :  Messrs. 
Alexander  Nelson,  E.  H.  Adams,  A.  S.  Dewar,  A.  H.  Lougheed, 
W.  H.  Scott,  C.  D.  Scott,  J.  E.  Cook  and  A.  H.  Brintnell,  the 
latter  being  the  inventor. 

At  a  meeting  of  the  Mexican  Light  &  Power  Company  held  in 
Montreal  recently,  the  shareholders  authorized  the  Board  of 
Directors  to  organize  the  Mexican  Electric  Light  Company, 
Limited,  to  acquire  the  properties  of  the  two  other  companies  now 
doing  business  in  the  city  of  Mexico.  The  former  company  have 
just  received  a  contract  to  supply  5,000  horse  power  to  the 
Street  Railway  Company  and  2,000  horse  power  for  pumping 
purposes. 


Dynamos  and  Motors 

SMALL  and  LARGE 


SAYER  ELECTRIC 

MONTREAL 


STEAM  PLANTS 


We  can  supply  complete  steam  plants  for  any 
purpose.    This  will  include  Engines  (Wheelock,  Corliss  or 

the  Ideal  high  speed),  Boilers,  Condensers,  Pumps,  Heaters, 

Piping,"  Valves  and  all  other  accessories.  We  make  a  specialty 
of  Electrical  Power  Plants. 


 SKND  FOR  ESTIMATES  

THE  GOLDIE  &  McGULLOGH  CO.,  LIMITED 

GrtLT.  ONT/^RIO.  CflNflDfl 

We  Make  Wheelock  Engines.  Corliss  Engines  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps  Water 
Wheels,  uatmeal  Mill  Machinery.  Flour  Mill  Machinery,  Gyrators,  Wood  working  Machinery.  Shingle  Machinery,  Heading  and 
Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull- 
eys, Safes,  Vaults  and  Vault  Doors. 


ELECTRIC  BELLS    I  SAYER  ELECTRIC 

BATTERIES  A^-D  supplies'  MONTREAL 
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Pittsburgh  Transformers. 

Quick  Delivery  and  Price. 

Pittsburgh  may  seem  quite  a  long  ways 
from  some  places  in  Canada  but  after  all  it 
does  not  take  long  to  get  transformers  to  you. 
Shipments  via  Buffalo  usually  cross  the  border 
on  the  third  day  and  then  we  are  as  near 
as  anybody  else  is.  » 

Another  thing,  we  are  three  days  to  three 
weeks  ahead  of  most  factories  in  making 
shipments  of  orders.  That  is  because  of  un- 
usually efficient  shop  and  oftlce  system,  and 
perhaps,  also,  because  we  make  nothing  but 
transformers. 

And  one  more  thing,  an  important  one  too, 
we  can  doubtless  save  money  for  you  on  your 
transformer  purchase,  so  that  it  is  well  worth 
while  to  write  for  our  price  list  and  proposal 
form. 

Pittsburgh  Transformer  Company 

Pittsburgh,  Pa 
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ALLIS-OHALMERS-BULLOOK 


LIMITED 


One  of  our  300  h.  p.  Induction  Motors  and  a  200  k.  w.  Generator  lorming-  the  exciter  set  for  the  great  fri  quency 
changer  at  the  Montreal  Substation  of  the  Shawinigan  Water  and  Power  Co. 


COMPLETE  ELECTRIC  AND  iUINING  PLANTS 


Btiilders  of  the  Machinery  of  the  Allis-Chalmers  Co.,  Milwatikee  ;  the  Bullock  Electric 
Mfg.  Co.,  Cincinnati;  the  IngersoII-Sergeant  Drill  Co.,  New  York; 
the  Lidgerwood  Mfg.  Co.,  New  York. 


Works:  MONTREAL 
Offices :  HALIFAX,  TORONTO,  WINNIPEG,  NELSON.  VANCOUVER. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

(    Condviit    Boxes.   Bvishirvgs,  Lockrvvits   &^nd  Fittings 
Also  MBLnufacture  -,     of    every    description,    jsls    well    ©lS    Knife  Switches 
[    and   Enclosed   F\ises.  v< 
GET  OUR  PRICES  BEFORE  ORDERING. 

LINE    AND    CONSTRUCTION  MATERIAL 

STKKL  POLES  BARE,     RUBBER    COVERED     AND  LIGHTNING  ARRESTERS 

TIES  WEATHERPROOF  WIRES  AND  BRACKET  ARMS 

HANGERS  CABLES  RAIL  BONDS 

STRAIN  INSULATORS  EARS  INSULATORS 

WOODEN  POLES  STOMBOUGH  GUY  ANCHORS  GUY  WIRE 

.   .   .    J^1L.SCD   -   .  - 

CAR  SEATS  TROLLEY  CORDS  GEARS  AND  PINIONS 

TROLLEY  BASES  INSULATING  MATERIALS  ARMATURE  COILS 

WHEELS  AND  HARPS  CAR  CURTAINS  HARD  FIBRES 

FIELD  COILS  TROLLEY  POLES  TAPES 

and  Street  Railway  and  Electrical  Material  of  Every  Description. 

J.  A.  DAWSON  &  CO..  M'o1?T^F^iL%Tfc 


JENGKES-GORLISS  ENGINES 


BrancK  Offices  from  Ocean 
to  Ocearv 


Our  type  of  Corliss  is  distinguished  by 
good  design,  superior  workmanship  and 
high  efficiency. 

Built  in  Medium  and  Heavy  Duty  Pat- 
terns, Simple  and  Compound  Styles,  Con- 
densing and  Non-Condensing. 

Correspondence  invited. 


The  JENCKES  MACHINE  COMPANY 


54  La.nsdowrve  Street 


SHEILBROOKE.  QUE. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 

ELECTRICAL  SUPPLffiS  -  708-710  Craig  Street,  MONTREAL 
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ANNUAL  REPORT  OF  LIGHT  AND  POWER 
COMPANY. 

The  fourth  annual  report  of  the  Montreal  Light, 
Heat  and  Power  Company,  recently  submitted,  showed 
that  the  gross  revenue  for  the  year  amounted  to  $2,901  ,- 
264,67,  and  the  net  profits,  after  providing  for  fixed 
charges,  interest,  etc.,  to  $1,128,789.05,  being  an  in- 
crease over  the  previous  year  of  $3 1 1 ,818, 17  gross,  and 
$244,775,20  net.    The  report  says  : 

There  are  now  under  construction  at  the  present  time 


an  additional  7,000  h.p.  of  electric  current,  4,000  h.p. 
of  which  is  to  be  supplied  by  the  ist  of  July  next,  and 
the  balance  as  the  railway  company  may  require  same. 

The  extent  of  the  increase  in  the  company's  business 
will  be  realized  when  it  is  noted  that  during  the  year 
463  electric  meters  were  installed,  and  936  electric 
customers,  representing  24,842  incandescent  and  86 
street  arc  lamps,  and  53  motors,  equivalent  to  4,793 
h.p. ,  were  added  to  the  company's  circuits.  There  were 
also  installed  during  the  year  4,390  gas  meters,  2,304 


L-MERs-BUi 


ANADIAN 


Association  c'on\ i-,n i k^n,  Jln'k 


two  new  electric  distributing  stations  of  10,000  h.p. 
capacity  each,  one  to  supply  tlie  east  end  and  the 
other  the  north  end  of  the  city.  Both  of  these 
stations  will  be  absolutely  fireproof,  and  the  electrical 
apparatus  installed  in  same  is  the  best  and  most 
modern  that  can  be  secured. 

\'our  directors  acquired  by  purchase  the  Provincial 
Light,  Heat  &  Power  Company,  which  controls,  for  the 
province  of  Quebec,  the  St.  Lawrence  Power  Company, 
Limited,  and  owns  the  rights  to  all  the  surplus  water  of 
the  Soulanges  canal,  and  it  is  the  intention  to  utilize  the 
power  from  tliis  source  as  soon  as  conditions  warrant 
same. 

During  the  year  your  directors  entered  into  a  25-year 
contract  with  the  Montreal  Street  Railway  Company  for 


gas  stoves  and  1,557  new  gas  services,  and  26.47  miles 
of  new  mains  and  services  were  laid.  .At  the  close  of 
the  year  there  were  connected  to  the  service  over  55,- 
000  gas  and  electric  meters,  and  the  prospects  for 
additional  business  tor  the  coming  year  are  most  favor- 
able. 


ELECTRIC  SMELTING  OF  ORE. 

ll  is  slati'cl  that  tin-  Doininion  Govenimont  have  appmpriatetl 
$15,000  for  tlu-  purposo  of  making  cxporimonts  willi  the  electric 
process  of  smelting  ores  and  mamifactiiring  steel.  The  experi- 
ments will  take  place  at  Sault  Ste.  Marie  and  the  Consolidated 
F.ake  SupiM-ior  Power  (.'ompany  will  furnish  the  necess.iry  huikl- 
ing  and  dynamos.  'I'lie  pioposeil  I'lci  tiiin  of  an  expi'rinuMilal 
plant  is  ilonhlless  Ihe  outcome  of  llic  invest  Ig.il ions  of  llio  Com- 
lu-.ideil  by  Dr.  llaanel,  .Superinlcndcnl  oi  .Mines,  which 
IS  scnl  to  ICiMope  last  j-ear. 
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C.  E.  A.  CONVENTION  NOTES. 

riu-  kv.il  lommiticc  oariK>il  the  j^ral it lulc  of  ovoiMino 
present  lor  the  splendid  arrani^vments  niado  for  tlic 
convention. 

AUis-Chalmers-Hulloek,  Limited,  wore  ai^ain  prom- 
inent by  their  daily  rej^ister,  of  whicli  tliere  wore  four 
issues.  The  identity  of  any  person  could  he  aseLM  tainod 
by  eomparini;-  the  number  on  liie  wliite  button  worn 
with  the  rejjister. 

Free  transportation  was  furnishetl  to  delegates  by 
the  .Montreal  Street  Railway  Company  over  thecity  lines 
and  those  of  the  Park  and  Island'  Railway.  '  Each 
person  was  lurnished  with  a  book  iif  filiN  tickets,  which 
was  found  to  be  a  most  con\enient  anani^einenl.  The 
ticket  is  reproduced  below  : 

Montreal  Street  Railway  and 
Montreal  Park  and  Island  Railway 

TO  MEVPtRS  ANr  FRIENDS  OF  THE 

Canadian  Electrical  Convention 

good  for  week 
commencinqjuneisand! 


24,  1 


Thursday  afternoon  at  the  .\lli^-C"!]alincrs-HulkK-k 
works  was  a  very  pleasant  time.  Sjiocial  cars  carried 
the  party  to  Lachine,  where  the  comi^anv  extended 
hospitality  in  the  shape  of  a  very  ajipctizini^  luncheon. 
.\  lart:fe  marquee  had  been  erected  on  tlie  lawn  outside 
the  ij-eneral  ollices  of  the  company,  aiul  here  over  two 
hundred  sat  down  to  tastefully  arraui^cd  tallies.  The 
president,  Mr.  K.  B.  Tiiornton,  expressed  the  satis- 
faction of  the  association  in  acceptini;-  the  hospitality  of 
the  company,  to  which  Mr.  ticoige  Hullock,  president, 
and  Mr.  H.  H.  Henshaw,  the  general  manager,  replied 
in  appropriate  terms. 

Mr.  R.  B.  Hamilton, of  the  I^ackard  Company,  drove 
to  the  Bullock  works  an  .uilomobile  party  consistino;  of 
Messrs.  A.  L.  Doremus,  New  \'ork,  Sheldon  Cary, 
Cleveland,  A.  P.  Doddridge,  Quebec,  Louis  W.  Pratt, 
Brantfortl,  R.  S.  Kelsch,  E.  Irving,  J.  P.  Kearney  and 
George  C.  Rough. 

The  delegates  were  great  1}  interested  in  the 
sub-station  of  the  Shawinigan  Water  and  Power  Com- 
pany at  Maisonneuve.  In  this  terminal  station  there 
are  one  S,ooo  h.p.  frequency  ciianger,  five  1,200  h.p. 
frequency  changers,  two  ijoo  k.  w.  3-phase  transfor- 
mers, and  two  800  k.w.  rotary  converters,  all  installed 
by  Allis-Chalmers-Bullock,  Limited.  The  8,000  h.p. 
frequency  changer  was  carefully  inspected  by  the 
visitors,  for  it  is  not  only  the  largest  frequency 
changer  ever  built,  but  is  composed  of  the  largest 
alternating  current  generator  in  operation  at  the 
present  time,  viz.,  5,750  k.w.,  and  the  largest  electric 
motor  ever  built,  viz.,  8,000  h.p. 

The  Long  Distance  Hylo  and  W'ynking  Signs  shown 
by  the  Packard  Electric  Company  at  the  Convention 
represent  opposite  extremes  ;  the  one  is  a  device  for 
the  lazy  man,  the  other  is  intended  for  the  hustler. 

One  of  the  novel  features  of  the  Convention  was  the 
"  Wynking  "  signs  used  by  the  Packard  Electric  Com- 
pany to  inform  everyone  of  the  location  of  the  Packard 
Headquarters  in  Room  No.  30,  Windsor  Hotel. 
These  signs  consisted  of  circular  frames  studded  with 
incandescent  lamps  which  automatically  flashed  about 
once  a  second,  and  holding  attractive  cards  announc- 
ing the  location  of  headquarters  for 

" PACKARD  LAMPS " 
"  PACKARD  TYPE  "  G  "  METERS " 
•'  P.ACKARD  TYPE  "  R  •  TRAXSFORMERS  " 
"  JANDUS  GOLD  MED.M.  AIU'  LAMPS" 
"  CROCKER-WHEELKR  Al'l' ARATUS  " 
These  signs  were  hung  in  conspicuous  places  about 
the  rotunda  and  corridors,  and  continualh   attracted  a 
great  deal  of  attention  by  their  ncnclty.     In  Room 
No.  30  the  Packard  Company  made  a  very  interesting 
display  of  some  of  their  newest  features  in  transfor- 
mer and  meter  design  and  manufacture  ;   there  were 
coils  and   sections  of  transformer  coils  showing  tlic 
perfection  of  insulation  obtained  by  the  \acuum  pro- 
cess with  a  compound  of  high  insulating  quality  in- 
soluble in  oil.     Specimens  of  the  new  moulded  mica 
insulation  recently  developed  by  the  Company  for  their 


Type  "  R  ■'  transformer  were  also  examined  with  great 
interest  by  the  many  \  isitors.  A  new  type  of  switch- 
board 1 1  aMsloniK  r  was  also  exhibited,  together  with  a 
s\\  itciibo;n  d  I  \  |h  "  (>  "  recording  wattmeter  with  glass 
co\  01'.  0\\  a  IraiiK'  noar  by  wore  Jandus  multiple  and 
series  allorual  ing  ai  c  lani|is,  and  Mr.  Sheldon  Cary, 
of  the  jandus  b^loctric  Company,  Cleveland,  who  was 
piosoni  at  the  Convention,  was  kept  busy  in  explaining 
their  many  good  features  to  those  interested  in  arc 
lamps. 

Mr.  A.  L.  Doremus,  vice-president  of  the  Crocker- 
Wheeler  Company,  for  whom  the  Packard  Electric 
Company  are  handling  the  sale  of  direct  and  alternat- 
ing current  apparatus  in  Canada,  was  also  present. 
The  Packard  Electric  Company  itself  was  represented 
by  Messrs.  R.  B.  Hamilton,  managing-director,  George 
C.  Rough,  manager  sales  department,  and  J.  Warren, 
acting  manager  eastern  office. 

The  Canadian  Westinghouse  Company,  Limited, 
Hamilton,  Ont. ,  had  a  neat  and  attractive  exhibit  of 
electrical  apparatus  and  appliances.  Their  head- 
quarters were  in  Room  No.  4  of  the  Hotel  Windsor. 
Distributed  at  various  places  in  the  hotel  were  repro- 
ductions of  the  company's  trade  mark  formed  by 
electric  light  combinations.  The  company  had  on  ex- 
hibition a  line  of  their  induction  motors,  direct  current 
motors,  OD  transformers,  series  and  multiple  AC  arc 
lamps,  meters,  lightning  arresters,  fuse  blocks,  port- 
able testing  instruments,  etc.  Distribution  was  made 
of  a  complete  line  of  the  company's  literature  illustrat- 
ing and  describing  their  products.  A  striking  souvenir 
folder,  prepared  for  the  occasion,  was  given  out  to  all 
the  attendants  at  the  convention. 

A  number  of  souvenirs  were  distributed  at  the  Con- 
vention. Mr.  E.  Irving,  manager  of  the  Sunbeam 
Incandescent  Lamp  Company  of  Canada,  handed  to 
each  person  a  purse  with  a  combination  lock,  having 
on  one  side  the  inscription,  "  You  can  save  money  bj- 
using  Sunbeam  Lamps."  Mr.  Irving  will  be  pleased 
to  send  one  of  these  purses  to  any  member  of  the 
Association  who  did  not  attend  the  Convention. 

Messrs.  J.  A.  Dawson  &  Company,  743  Craig  street, 
Montreal,  distributed  a  neat  card  counter,  w'hich 
served  to  remind  the  recipient  that  they  are  always  in  a 
position  to  supply  railway,  electrical  and  mill  supplies. 

Conduits  Company,  Limited,  successors  to  the  Rich- 
mondt  Conduit  and  Manufacturing  Company,  Toronto, 
presented  the  delegates  with  a  useful  souvenir  in  the 
form  of  a  match  safe,  the  front  of  which  contained  the 
name  of  the  company  and  of  their  well-known  products, 
"  Galvaduct  "  and  "  Loricated  "  conduits  for  interior 
construction.  On  the  reverse  side  is  a  useful  table  of 
decimal  equivalents,  an  invaluable  aid  to  the  electri- 
cian. 

The  Sayer  Electric  Company,  Montreal,  distributed 
a  brush  bearing  the  inscription,  "The  Saver  Electric 
Coinpany,  Montreal,  Canada — Everything  Electrical." 
Souvenirs  were  also  distributed  by  the  American  Circu- 
lar Loom  Company,  D.  Sleeth,  Montreal,  and  others. 


BOILER  INSPECTION  IN  MONTREAL. 

Boiler  Inspector  Champagne,  of  Montreal,  has 
recently  made  his  report  on  the  operations  of  his 
department  last  year,  in  which  he  deals  briefly  with  the 
smoke  nuisance.  LIpon  this  subject  the  report  declares 
that  towards  the  end  of  last  year  there  were  fewer 
complaints  about  smoke,  owing  to  the  increasing 
number  of  manufacturers  who  are  doing  all  that  is 
possible  to  decrease  the  nuisance. 

The  visits  of  inspection  alone  averaged  five  a  day, the 
total  being  1,541-  There  were  besides  203  special 
visits  and  7S7  inydraulic  tests.  From  these  inspections 
and  tests  ii  boilers  were  condemned  as  unsafe,  and  133 
found  to  i^e  iniperloci  in  construction.  The  orders  of 
the  departnionl  were  e\ideiitly  carried  out  as  regards 
s.afetx-,  as  no  accidents  are  reported  from  this  source. 

During  tiie  \ear  the  licenses  issued  by  the  depart- 
ment were  548,  and  ()7  other  applications  w^ere  rejected. 
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GENKKAI,  RULKS   I'O  UK  OUSI^RNKO  HV  CORRESPONDENTS: 

I.    All  cnquirii-s  »  ill  In.  .■■-i-a  ni   llir  .-rjer   m  i-ived.   mllcss  special  circiim- 

^""^n'eelose  oVlh'e  ni.i.ll'l.  p.i,.  J.n  : ,  1  .1,.  , ,  1  m  ,  ^ 
J.    Questions  should  he  eoiifin, -J  1..    ..i.:         .  •!  ■.:  interesl.     1  l.ov,    p  il.iin. 

leilit^vnt'treat'm'ent  shi'.uld  In  y..  I      i;;,  [..hrIsoI  aion,i,'n,u'  ,  n_:,t,eer, 

cannot  be  considered  in  this  de|>.ii  tiueiil. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

QuES.  No  I. — Just  as  our  June  issue  was  being- 
mailed  to  subscribers,  a  communication  readied  this 
office,  which  read  as  follows:  "1  have  never  attended 
a  Convention  of  the  Electrical  Association,  and  would 
like  to  know  if  you  think  it  would  be  worth  my  while 
to  go  to  Montreal?  L  don't  think  the  above  question 
really  belongs  to  your  '  Question  and  Answer  Depart- 
ment', and  if  not  you  needn't  bother  with  it.  However, 
if  you  can  advise  me  some  other  way,  I  will  be  very 
much  obliged." 

The  "  Question  and  Answer  Department"  of  this 
paper  was  formed  with  the  idea  of  bringing  the 
Can.\dian  Electrical  News  into  close  personal  touch 
with  its  many  subscribers,  and  in  this  it  has  been  par- 
ticularly successtul.  While  the  object  of  the  department 
was  to  deal  with  technical  questions,  we  have  not 
overlooked  the  primary  intention,  namely,  to  be  of  real 
use  to  our  numerous  friends.  Therefore  on  receipt  of 
the  above  letter,  we  immediately  replied  as  follows  :  — 

"Your  letter  reached  us  just  too  late  for  insertion  in 
our  June  number,  and  we  are  therefore  answering  you 
direct.  While  the  'Question  and  Answer  Department' 
is  supposed  to  deal  with  technical  problems  only,  we 
are  only  too  glad  to  give  information  on  other  subjects 
which  will  be  of  value  or  assistance  to  our  subscribers. 

"From  time  to  time  it  has  been  said  that  as  all  the 
papers  and  proceedings  of  the  Convention  are  publish- 
ed in  pamphlet  form,  shortly  alter  the  Association 
adjourns,  it  was  hardly  worth  while  for  a  man  to  go  to 
the  expense  and  possible  inconvenience  of  attending  a 
Convention  in  person.  This,  to  say  the  least,  is  a  very 
narrow  minded  policy.  If  one  sit  down  and  think 
carefully  over  the  science  of  electricity,  it  seems  really 
as  if  the  impossible  had  been  accomplished.  Here  we 
are  dealing  with  a  thing  whose  real  nature  we  know 
nothing  of,  but  in  spite  of  this  apparently  insurmount- 
able difficulty,  the  science  has  made,  witliin  an 
incredibly  short  time,  the  most  enorniou-s  strides. 
Each  year  sees  some  further  advance',  sonio  new 
improvement,  or  some  in\  ention  w  hich  ch;iiiL;cs  mater- 
ially some  essential  feature  of  IIk'  ai  l.  TwxMity  years 
ago  it  was  said  that  all  that  could  he  known  of 
electricity  was  then  known,  and  tliat  tlie  science  had 
reached  a  dead  wall  and  was  at  a  standslill.  \'ears 
later  the  same  remark  was  in.idc,  Imii  ihc  boltliK'ss  nf 
the  first  sweeping  assertitm  ^^a^  Liikni-.  Xnw  ,n.la\ s, 
we  look  upon  tnirselves  as  li.ix  inL;  a.  i  (  miplisln  tl  w  on- 
ders, but  instead  of  hoiui;  pcssinnsi  i,  .iboiil  i1k-  lutiire, 
we  are  exceetliiigK  saiii^uine,  aiul  wliile  \\c  do  not 
know  just  what  is  L;oiiiL^  to  liappen  next,  we  raliier 
expect  that  \  ci  y  shc  i  ily  some  momentous  change  will 
take  place.  ConsidiTing  the  fact,  before  stated,  that 
we  do  not  know  with  what  we  are  dealing,  we  must 
look  for  some  peculiar  condition  to  explain  our  pro- 
gress. It  can  be  given  in  a  niilsliell.  Among  tlie 
members  of  the  electrical  j-ii  olcssioii ,  tliere  always  has 
been  the  fullest  possible  co-oixral ion ;  this  co-operation 
exists  to-day,  and  always  will  exist.  That  is  the 
whole  secret. 

"Therefore,  inn-  answer  to  your  question  is,  Go  to 
Montreal,  .and  co-tiperate  with  your  fellow  members. 
Eet  e\ei\t>iie  do  this,  and  he  makes  himself  an 
appreciable  unit  in  the  aiKancemcnl  ot  the  science. 

"Incidentally  we  hope  Ih.it  you  will  enjoy  yoiu'self, 
and  we  think  \-ou  will  consider  that  the  trip  was  \ery 
much  worth  while. " 


The  above  was  written  before  the  Convention,  and 
we  think  that  the  results  have  more  than  justified  the 
advice  given  to  our  correspondent.  We  saw  him  in 
Montreal  and  he  told  us  frank!}/  that  our  reasoning  was 
sound,  and  that  next  year  would  see  him  at  the  Con- 
vention in  Niagara  Falls,  and  all  following  years  at 
such  points  as  were  selected.  He  has  seen  an  example 
of  co-operation,  and  he  thoroughly  appreciates  the 
necessity. 

The  above,  as  before  mentioned,  is  really  outside  the 
scope  of  this  department,  but  we  have  made  an 
exception  in  this  case,  and  we  stand  quite  ready  to  do 
so  again  where  circumstances  permit  us  to  be  of  real 
value  to  our  readers. 


QuES.  No.  2. — On  my  boiler  here  I  am  carrying  a 
steam  pressure  of  80  pounds,  and  want  to  know  if  it 
would  be  more  economical  to  increase  the  pressure  to 
100  pounds.  Will  it  take  more  coal  to  make  steam  at 
100  pounds,  and  how  will  the  steam  consumption  of 
the  engine  be  affected? 

Ans. — You  will  certainly  get  a  greater  economy  by 
increasing  the  stefim  presssure,  but  before  doing  so, 
we  would  advise  you  to  make  sure  that  your  boiler  is 
able  to  carry  the  increased  pressure,  and  that  your 
steam  piping  is  in  the  recjuired  condition,  and  that  the 
engine  is  capable  of  standing  the  increased  strains 
which  will  be  put  upon  it.  So  far  as  the  boiler  is  con- 
cerned, the  company  which  carries  your  boiler  insur- 
ance will  advise  on  this  point.  Regarding  the  engine, 
the  manufacturer  will  no  doubt  give  you  the  desired 
information  upon  request.  Considering  the  boiler  end 
only,  the  higher  the  steam  pressure,  the  greater  the 
capacity  of  the  boiler,  and  the  more  economical  its 
operation.  To  evaporate  500  pounds  of  water  per 
hour  at  a  pressure  of  100  pounds,  will  of  course  take 
more  coal  than  if  the  evaporation  takes  place  at  80 
pounds.  Here  the  increase  of  pressure  is  25%,  but  the 
increase  in  coaf  will  be  but  little  over  1/2  of  1%.  This 
is  the  theorectical  increase,  .and  is  based  on  a  feed 
water  temperature  of  125  I  .,  iIk  t.ictors  of  evaporation 
at  this  temperature  being  lot  .So  pounds  1. 1 262,  and 
100  pounds  1. 1306.  P'rom  the  above  you  will  see 
that  with  a  very  little  increase  in  coal,  the  pressure 
can  be  raised  considerably.  With  your  engine,  if  the 
load  and  speed  be  constant,  then  to  do  the  work  a 
definite  mean  effective  pressure  will  be  required  on  the 
piston.  .  This  pressure  will  be  constant,  irrespecli\  e  of 
change  of  initial  or  boiler  pressure.  If  with  an  initial 
pressure  of  80  pounds,  you  get  a  mean  effective 
prsssure  of  30  pounds,  the  engine  cutting  off  at  one- 
quarter  stroke,  then  when  the  initial  is  increased  to 
100  pounds,  the  cut  off  will  have  to  be  shortened  to 
give  the  same  effective  pressure  in  the  cylinder.  During 
the  time  when  the  valve  of  the  engine  is  open,  the 
steam  pressure  in  the  cyclinder  is  the  same  as  in  the 
holler,  less  the  loss  which  takes  place  in  the  piping. 
I  r  t  lie  eng-ine  cut  off  at  one  quarter  stroke,  then  the 
si^  ani  at  boiler  pressure  will  fill  the  ports  of  the  eng"ine 
and  one  quarter  of  the  cylinder,  per  stroke.  With  an 
increased  initial  pressure,  the  cut  off  will  be  shortened 
as  before  mentioned,  and  consequently  the  combined 
area  of  ports  and  the  less  than  one-quarter  of  the 
cylinder  will  be  filled  with  steam  at  the  increased 
pressure.  Thus,  with  increased  pressure,  the  quantity 
or  volume  of  steam  used  will  be  less,  but  this  can  be 
calculated  only  if  the  area  of  the  ports,  clearance,  etc., 
be  known.  If  we  assume  that  the  area  filled  with  steam 
at  100  pounds  be  10/  less  than  that  when  cSo  poimds 
is  used,  then  the  engine  with  the  higher  pressure  will 
use  10/  less  steam.  However,  the  coal  consumption 
has  been  increased  j4  of  1%,  and  therefore,  by  raising 
the  pressure  from  80  to  100  pounds  the  coal  consump- 
tion will  be  reduced  g/4%-  This  is  the  approximate 
theoretical  reduction  of  course,  taking  into  consitlera- 
tion  the  conditions  named  above.  In  practice  this  full 
result  may  not  be  obtained,  but  certainly,  if  the  appar- 
atus will  stand  it,  (he  increase  in  pressure  is  worth 
while. 
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The  Fifteenth  Convention  of  this 
^^"tlsoo^ZT^^    Association  held  in  Montreal  last 

month  must  be  considered  to 
liavc  been  in  many  important  particulars  the  best  meet- 
iiiij-  in  the  history  of  the  organization.  The  register 
shows  the  attendance  to  have  numbered  326.  Making  a 
fair  ailowanco  for  visitors  not  on  the  membership  list, 
Ihis  record  shows  a  gain  in  attendance  of  one  hundred 
above  any  previous  Convention.  It  is  also  gratifying 
to  note  that  the  attentance  included  persons  residing  as 
far  east  as  Halifax  and  west  to  Sudbury,  Port  Arthur 
and  Fort  William.  This,  with  the  invitation  extended 
by  the  Halifax  Board  of  Trade  asking  that  a  Conven- 
tion be  held  in  the  Eastern  Provinces,  and  the  state- 
ment of  a  Winnipeg  member  that  next  year  an  in- 
vitation would  probably  be  presented  for  a  Convention 
in  the  west,  may  be  taken  as  an  indication  of  a  widen- 
ing interest  in  the  Association. 


The  Montreal  meeting  was  essentially  a  business 
Convention.  There  were  more  papers  than  usual  on 
the  programme,  and  the  subjects  were  of  a  character 
to  especially  interest  the  owners  and  operators  of 
central  stations,  of  whom  there  were  present  a  larger 
number  than  usual.  Not  only  were  all  the  papers  in- 
teresting and  highly  instructive  in  themselves,  but 
they  evoked  discussions  which  were  probably  quite  as 
valuable.  It  is  safe  to  say  that  it  would  have  paid  the 
owners  of  electric  light  and  power  stations  of  even 
average  capacity  to  have  sent  a  representative  to  this 
Convention.  The  information  to  be  gained  from  the 
reading  and  discussion  of  the  papers,  as  well  as  from 
mingling  and  comparing  notes  with  many  others  in  the 
same  line  of  business,  would  have  amply  repaid  the  cost 
of  the  trip.  It  is  learned  that  some  central  station 
superintendents  were  absent  from  this  meeting  because 
the  companies  with  which  they  are  connected  were  not 
willing  to  pay  their  expenses,  and  they  did  not  feel  that 
they  could  afford  to  pay  them  themselves.  This  is  un- 
doubtedly mistaken  policy  on  the  part  of  the  companies 
and  one  which  we  hope  to  see  changed  as  regards  the 
future.  The  rooms  of  the  Canadian  Society  of  Civil 
Engineers,  kindly  placed  at  the  disposal  of  the 
Association,  proved  an  ideal  place  for  the  business 
sessions,  and  resulted  in  improved  attendance  and 
closer  attention  by  the  members  to  the  proceedings. 
With  the  exception  of  one  afternoon  and  evening,  the 
time  of  the  Convention  was  entirley  devoted  to  business. 
This  policy  of  subordinating  the  entertainment  features 
to  the  business  for  which  the  Conventions  are  called 
together,  is  generally  recognized  as  the  one  which 
should  prevail  for  the  future  and  best  promote  the 
welfare  of  the  Association. 

In  view  of  the  interest  attaching  to  the  extensive 
power  development  works  at  Niagara  Falls,  which 
works  will,  a  year  hence,  be  well  advanced  towards 
completion,  it  was  the  wish  of  the  majority  of  the 
members  that  the  next  Convention  be  held  at  that  point. 
It  is  felt,  however,  that,  if  possible,  in  the  near  future 
the  influence  of  the  Association  should  be  extended  by 
the  holding  of  Conventions  in  the  Maritime  Provinces 
and  also  in  Western  Canada.  The  Association  has 
selected  a  strong  Executive  under  whose  managment 
its  affairs  during  the  coming  year  are  certain  to  be 
wisely  managed. 
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Ca>.rvacdia>.n  Electrical  Associdction 


Proceedings  of  the  Fifteenth  Ann\ial  Convention 


i  r  I  ^HE   Fifteenth  Annual  Convention 

jML  I       of  the  Canadian  Electrical  Associa- 

^^j^B^  I  ation  was  held  in  the  rooms  of  the 
MM^PH  Canadian   Society  of   Civil  En- 

'^^^^^^^  gineers,  in  the  City  of  Montreal,  on 
^^^^^■^  Wednesday,  Thursday  and  Friday,  the 

•^^^^^^    2ist,  22nd  and  23rd  of  June,  1905. 

/  At  1 1  o'clock  a.m.  on  Wednesday  the 

President,  Mr.  K.  B.  Thornton,  of  Montreal,  took  the 
chair,  and  called  the  Convention  to  order. 

The  following-  persons  were  registered  as  being- 
in  attendance  : 

A 

C.  H.  Abbott,  St.  John,  N.B.,  R.E.T.  Pringle  Co. 

W.  P.  Anjbos,  New  York,  Oj^boriie  Flexible  Conduit  Co. 

Tlios.  A.  Alton,  New  York,  Alton  Machine  Co. 

W.  M.  Andrew,  Montreal,  Can2idian  Westinghouse  Co. 

M.  K.  Adams,  Montreal,  Crescent  Electric  Co. 


R.  G.  Black,  Toronto,  Supt.  Toronto  Electric  Light  Co. 
H.  D.  Bayne,  Montreal,  Canadian  Westinghouse  Co. 
H.  A.  Burson,  Montreal,  Allis-Chalmers-Bullock,  Ltd. 
W.  Bradshaw,  Pittsburg,  Westinghouse  Electric  &  Manufac( 
ing  Co. 

C.  W.  Bongard,  Toronto,  C.  W.  Bongard  &  Co. 

E.  M.  Breed,  Montreal,  Canadian  Westinghouse  Co. 
R.  E.  Brandeis,  Montreal,  G.  M.  West,  Contractor. 
Alex.  Barrie,  Montreal,  The  Wire  &  Cable  Co. 
George  Bullock,  .Mont real,  Allis-Chalmers-Bullock,  Ltd. 
T.  H.  Bibber,  Now  \'ork,  American  Circular  Loom  Co. 
N.  S.  Bradeii,  IlaniiUon,  Canadian  Westinghouse  Co. 
Wm.  A.  Bucke,  Toronto,  Canadian  General  Electric  Co. 

E.  D.  Brand,  Berlin,  Berlin  Electric  Co. 

F.  E.  Barbour,  Montreal,  New  York  Central  Railway. 

D.  E.  Blair,  Montreal  .Street  Railway. 

D.  P.  Burke,  Ottawa  &  Hull  Power  &  Mfg.  Co. 

Lewis  Burran,  Quebec,  Quebec  Railway,  Light  &  Power  Co. 
T.  Bcecroft,  Barrie,  OntT,  Barrie  Electric  Light  Plant. 
A.  F.  Byrd,  Montreal  Street  Railway. 

G.  Boyer,  Montreal  Street  Railway. 

Acton  Burrows,  Toronto,  "Railway  and  Shipping  World. " 
W.  D.  Bird,  Montreal,  Montreal  Light,  Heat  &  Power  Co. 
V.  J  no.  Bell,  Montreal,  Canadian  General  Electric  Co. 
R.  H.  Balfour,  Montreal  Light,  Heat  &  Power  Co. 

H.  E.  Blatch,  Montreal,  Canadian  Westinghouse  Co. 
Fred  Beck,  New  York,  Westinghouse  Co. 

C.  G.  Buck,  Montreal,  J.  A.  Dawson  &  Co. 

J.  A.  Burnett,  Montreal  Light,  Heat  &  Power  Co. 

J.  A.  Burns,  Montreal,  Munderloh  &  Co. 

E.  J.  Beng<nigh,  Toronto,  "Canadian  Engineer." 
Y.  Boyd,  ToT  onIo,  Can.ulian  General  Electric  Co. 

F.  B.  Brown,  Alonln-al,  Ross  &  Holgate. 
H.  G.  Bower,  N\  w  Wn  k. 

Geo.  A.  Brebiier,  S.  luMHTladv, 

J.  W.  Blanclu-t,  Montreal,  Si.  (.  rs.nrr  Hydraulic  Co. 
Geo.  C.  Burnhani,  Montreal,  .Vlli^-L  li.i  Iniers-Bullock,  Ltd. 
Mr.  Bastien,  Montreal. 


Alfred  Collyci-,  .Mont  rc,-,l ,  .\llis-Chalmers-Bullock,  Ltd. 

[anu-s  |.  C.iui|i1m1I,  jr.,  M,Miir,Ml,  C;uiadian  Westinghouse  Co. 

}.  e'ahi'il,  "  .M,.nlr.-,,1  1  l.  r.iM. 

Fred  Clunvrn,  Sl,,ill,.nl,  Sl,,,ll,.rd  C.is  &  Electric  Co. 
Sh.'UK-n  C;ii\,  CI,'\rl,MMl,  Ohio,  |, in. his  I' h    I  rie  Co. 

|.  W.  C.-nnph.  ll,   To,,  ,  (  .Mi.i.h.M,  (MMh-i.il  l^eclric  Co. 

'jolni  Cuhi.dir,  r.ril  ,,,  Dm.,  Ihihn  hi.',  I  ru"  Light  Co. 
IL  J.  Ch.ipni...!,  Ah-, ,11.  Ml  SiM'rl  U.Mlwav. 
T.  \V.  l-,-isr\  ,  ,\l..nlr,Ml  Sii,-,-l  U.iilu.ix  . 

F.  A.  Chishohn,  SI.  lohiis,  \'.0.,  SI.  lolnis  Electric  Light  Co. 

E.  Cnni;,  .M..,,lM-;,l.' 

Geo.    s.    c  h.  sU  r,    Plllsburg,    Pa.,  Westinghouse  Electric  & 

M.inur.u  hiMii-  Co. 

S.  T.  t  ,ilKn\,i\,  M.-nircil,  Locomotive  &  Machine  Co. 
E.  R.  CiiiMi-ion,  Mouire.al,  Shiel  Detective  Co. 

H.  .M.  C.,,npl.<-n,  ,M,.nl,-.-,al. 

E.  Cirnp,  Monlir.il,  W.  J.  0'Le;irv  Co. 

Jno.  M.  Con,  MoiiIiimI  l.iglil,  lliMi      Power  Co. 

S.  H.  C  on.lil,  ji.,  r.osl..n,M.iss.,  Coiuluils  Co.,  Ltd. 

I.  .  ,\.  CnsLMMin,  ni'M.  Chu-.n,lmn  l-.U-rlric  Co. 


hill 


Work 


A.  I.  Carroll,  MoiiIomI,  I 
C.  W.  Cliir,  Monliv.ii,  \l,,.  1.  ,,n  I'nl.hshin-  Co. 
Norman  M.  C.unplu-ll,  .\loi.l  r.^l,  Canailian  Kami  Drill  C 
N.  Curry,  Rhodes,  Cuiry  it  Co.,  .\mhersl,  N.S. 


A.  A.  Dion,  Ottawa,  Supt.  Ottawa  Electric  Co. 

W.  F.  Dean,  Montreal,  Canadian  General  Electric  Co. 

W.  A.  Duff,  Montreal,  Canadian  Westinghouse  Co. 

PL  B.  Douglas,  Montreal,  Canadian  White  Co. 

J.  M.  Deagle,  Cataract,  Ont. ,  Cataract  Electric  Co. 

G.  R.  Duncan,  Three  Rivers,  Que. ,  Montreal  Pipe  &  Foundry  Co. 
P.  Dube,  Montreal  Street  Railway  Co. 

J.  Dick,  Montreal  Street  Railway  Co. 

J.  A.  Dawson,  Montreal,  J.  A.  Dawson  &  Co. 

L.  Denis,  Quebec,  Jacques  Cartier  Electric  Co. 

H.  K.  Dutcher,  Montreal,  Allis-Chalmers-Bullock,  Ltd. 
A.  P.  Doddridge,  Quebec  Railway,  Light  &  Power  Co. 

R.  Diamond,  Montreal,  Canadian  Bronze  Co. 
A.  N.  Dufresne,  St.  Cesaire,  Que.,  St.  Cesaire  Hydraulic  Co. 
A.  H.  Chas.  Dalley,  Chicago,  Westinghouse  Machine  Co. 
A.  L.  Doremus,  Ampere,  N.J.,  Crocker- Wheeler  Co. 
H.  Stansfield  Dodd,  Toronto,  Dodd  Electric  Co. 
T.  F.  Dryden,  Toronto,  Canadian  Westinghouse  Co. 
R.  J.  Dunlop,  Toronto,  Canadian  Westinghouse  Co. 


E.  A.  Evans,  Quebec  Railway,  Light  &  Power  Co. 
A.  Esling,  Toronto,  R.  E.  T.  Pringle  Co. 
E.  D.  Edmundson,  Oshawa. 
J.  Elson,  Montreal  "Gazette." 


H.  J.  Fuller,  Montreal,  Canadian  Fairbanks  Co. 

E.  R.  Frost,  Quebec,  Jacques  Cartier  Electric  Co. 
Bert  Fogarty,  Montreal,  Fogartv  Bros. 

J.  A.  Fletcher,  Montreal,  R."E.  T.  Pringle  Co. 

Thomas  R.  Fulton,  Montreal,  Eugene  Phillips  Electrical  Works. 

V.  Falconer,  Montreal,  Gunn,  Richards  &  Co. 

Chas.  L.  Farrar,  Lakefield,  Ont.,  Lakefield  Light  &  Power  Co. 

F.  Wilson  Fairman,  Montreal,  Dominion  Wire  Co. 
H.  O.  Fisk,  Peterboro  Light  &  Power  Co. 

A.  S.  Forman,  Montreal,  J.  Forman. 

J.  M.  R.  Fairbairn,  Montreal,  Canadian  Pacific  Railway. 


P.  G.  Gossler,  New  York,  J.  G.  White  &  Co. 

Nelson  Grayburn,  Montreal  Street  Railway. 

W.  C.  Girard,  Farnham,  Que.,  Farnham  Electric  Co. 

A.  Gaboury,  Montreal  Street  Railway. 

H.  Grandbois,  St.  Casimir,  Que. 

W.  S.  Gardner,  Montreal. 

A.  J.  Gorrie,  Montreal,  Great  Northern  Railway. 
M.  L.  Gordon,  New  York. 

J.  W.  Gilmore,  Montreal,  Eugene  F.  Phillips  Electrical  Works. 

W.  A.  Gatrison,  Toronto,  Chapman  Ball  Bearing  Co. 

J.  D.  Gillies,  Montreal,  Montreal  Light,  Heat  &  Power  Co. 


Gordon  Henderson,  Hamilton,  Supt.  Cataract  Power  Co. 
Chas.  B.  Hunt,  London,  Mgr.  London  i;i,  clin  l.'o. 
C.  W.  Henderson,  Montreal,  Canaill.in      <         house  Co. 
H.  FL  Henshaw,  Montreal,  Allis-Cli.ihn.M  s  nulKH-k,  Ltd. 
Thomas  Hilliard,  Ottawa,  Canadian  (.'.riu  i.il  l.UctricCo. 

E.  P.  Hannam,  Toronto,  Canada  Poinuh  \  Co. 

J.  Herbert  Hall,  Toronto,  Conduits  C  o.,  l.nniti  d. 

Ormond  Higman,  Ottawa,  Chief  l':ii  i  .  i  ;nt;.  Inland  Revenue  Dept. 

H.  C.  Hitch,  Montreal,  Canadl.m  W  hit,-  Co. 

H.  O.  Hart,  Hamilton,  Canadi.m  \\  estingliouse  Co. 

P.  H.  Hover,  New  York,  New  York  Insulated  Wire  Co. 

M.       Hall,  Berlin,  Berlin  Electric  Co. 

J.  D.  Il.ith.iway,  Montreal,  Wire  &  Cable  Co. 

J .  I.'.  II  \  ill-,  .Montreal. 

K.  n.  Ihiinilion,  St.  Catharines,  Ont.,  Packard  Electric  Co. 
R.  \l.  II,  n  in.  I  lord,  Montreal  Street  Railway. 
S.  I  linnplnn  s,  Montreal,  Electric  Repair  Co. 

I,  .  A.  Il.  idi,  .Montreal,  McGill  University. 

\i.  II.  Iluilson,  Wimiipeg,  Hudson  Electrical  ,S,ipplv  Co. 
i;.  II.  Ilut;hc's,  Montreal,  H.  W.  johns^M.,nsville  Co. 
Rohert  W.  Hogg,  Montreal,  (.  .in.uh.in  C.eheral  Electric  Co. 
J.  S.  1  l.irtni.in,  Montreal,  C.iu.ul.i  (,  ,n  Co. 

II.  .\.  I  l.innhon,  Pillsbm-t;-.  I'  l-,  W  i-^i  iti- liou.se  Electric  &  Mfg.  Co. 

A.   K.    Ili  in\  ,  MonlriMl,   K...,s  ,V  llolg.it.-. 

|.  i:.  Ilnli  hi,,.,;,  Dli.ivs,,,  tli'i  lMi'  K,-illwav  Co. 

F.  Il.iiih,  Wliilln,  Dm  ,  M  niMi  M.iin.f.u-turing  Co. 

L.  A.  Ilowland.  St.  Jnhn      \llil.,  K.-ul  \e wfoundland  Co. 
A.  P.  Horner,  Montr,  i;,  i   in  uh  in  (.. m  i.d  Electric  Co. 
'W.T.Hall,  Montreal,  III, Mill  lUnik  K.nlw.iy. 
L.  B.  Hastings,  Pittsli.  ld,  .M.iss.,  St,inU  \  t;iectric  Mtg.  Co. 


E.  Irving,  Ti 
W.  G.  irwin, 


onto,  Sunbe.im  Inc 
Toronto,  "  Canadi 


uulescent  Lamp  Cc 
11  Manut'acturei." 
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W.ill.u-i-  C.  Jolmson,  C.E.,  Moiiu  oal,  Shaw  inis^au   WaU-r  and 
l\>\\or  Co. 

C.  \V.  Johnson.  Montreal,  Allis-Chahuors-Hullock,  Ltd. 
I'lu'lps  Johnson,  Montival,  Dominion  Hni.l,yo  Co. 
K.  J.  Jenkins,  Torvmto,  Canadian  lleiu-ral  KU-i-liie  Co. 
K.  "S.  Jones,  Fort  William,  Onl.,  Svipt.  IMei  trii-  l.ii;lil  Tele- 
plione  Co. 

Chas.  F.  R.  Jones,  Montreal,  Wire  iS;  Cable  t-D. 
lames  lolinston,  Ottawa,  Pidilie  Works  ne|iarlineiil. 
"U.  F.  Jones,  Montreal,  Hell  Telephone  Co. 
Ci.  I\.  Jon_i;hins.  .Monelon,  N'.H. ,  Inlereoloiiial  K.iihvay. 

K 

I.  A.  K.iininerer,  ll.imillon,  Oireetor  Cat.uael  Power  Co. 
K.  ."s.  Kelseh,  Montreal,  Consullini;  l'"ni;ineer. 

T.  F.  Kenney,  Montreal,  .Mlis-ClLilniers-HulloeU  Co.,  l.ld. 

F.  S.  Keith,  Toi  onto,  "  Can.ulian  Maeliinei  N . " 

W.  P.  Kearney,  Montre.il,  Paekard  l^Un  triJ  Co. 

Ilenrv  C.  Kelle>',  New  Voi  k,  New  N  oi  k  rui  biiu'  l'aii;iMeeriny  Co. 

C.  Ci.  Keves,  Ottawa,  Ottaw.i  I'.leelric  Co. 

Floye  Kedleilye,  New  N  ork,  .\.\". 

A.  Kiny,  l!ast  Ani;ais,  Que.,  Royal  Pulp  aiul  Paper  Mills  Co. 

L 

J.  n.  Laohapelle,  Monti  e.il,  iru  helieu  ami  Oiit.ii  io  ,\.ivis4ation  Co. 

.A.  n.  Lambe,  Toronto,  CanaJ.ian  C.eiieral  Kleetiie  l.'o. 

F.  H.  Leonard,  Jr.,  Monlioal,  I'-Joilric  I'ai-iuc-erint;-  Co. 

IL  R.  Lockhart,  Monlrcal  SiictI  Railway. 

T.  n.  Lonerjjan,  Oiielu  r,  t.  haleau  I'roiilenac. 

P.  Loiran,  Montre.il,  Jolui  l  oniian. 

F.  S.  Leetham,  Hiu  kiii^hain,  Oui'.,  The  Lievro  Valley  Power, 

Traction  aiul  M.iiuilaeluiini;-  Co. 
L.  .\.  Lapointe,  Montreal. 

C.  Lesperanee,  l''e\  ei  shani  Electric  Light  Co. 

II.  L.iporte,  .Montreal,  Mayor. 

M 

Fred  A.  McLay,  .Montreal,  G.  T.  Pringle  &  Son. 
Newton  MacTavibh,  Toronto,  "Globe." 
John  S.  MacLean,  Montreal,  Allis-Chalmers-Bullock,  Ltd. 
R.  T.  >LicKeen,  Toronto,  C.uiadian  General  Electric  Co. 

D.  McOuatle,  Montreal,  l^lectric  Engineering  Co. 

W.  L.  Khictarlane,  Cornw.ill,  Ont. ,  St.  Lawrence  Power  Co. 

1  hotras  11.  Mce'auky,  Port  .\rthur,  Onl.,  Gen.  Supt.  Municipal 

Pl.mt,  L"orpoi-.ilii>n  of  Port  Arthur. 
D.  MacOiMiakl,  Montreal  Street  Railway. 
Dermot  Mi  l'.\>>\,  MonlTcil,  Canadian  Rubber  Co. 
Allister  Mu  ll  , 111.  Montreal,  Robb  Engineering  Co. 
Albert  M.i.  i  iirii,  I ;nil<ingham,  Que.,  James  Maclaren  Co. 
lohn  A.  M.,.  l.irrn,  Oll.iwa. 
H.  McPliee.  Montreal,  Fred  Thomson  Co. 
Wm.  McC  atYrey,  Toronto,  Canadian  General  Electric  Co. 

B.  G.  McBurne\-,  Winnipeg,  Canadian  General  Electric  Co. 
N.  G.  MacLeod,  Toronto,  Beardmore  Belting  Co. 

C.  H.  Mortimer,  Toronto,  "  Canadian  Electrical  News." 
John  Murphy,  Ottawa  Electric  Co. 

H.  A.  .Moore.  TiMonto,  Allis-Chalmers-Bullock,  Ltd. 
R.  IL  Marlindale,  Sudbury  Corporation. 

D.  C.  ."\Iel>^on,  Montreal,  John  Forman. 

I'aul  J.  .M\  ler,  H.imilton,  Canadian  Westinghouse  Co. 
Robt.  J.  yicrcrr,  Montreal,  Canadian  Iron  &  F"oundry  Co. 
— «.G.  H.  Muir,  Montreal,  "Canadian  Electrical  News." 
J.  .A.  Mann,  .Montreal. 

T.  J.  Mullen,  Montreal,  Allis-Chalmers-Bullock,  Ltd. 

F.  Marchand,  Si.  |ohns,  Que.,  St.  Cesairc  Hydraulic  Co. 

J.  M.  Mackie,  Montreal,  Laurie  Engine  Co. 

Chas.  Martin,  Montreal. 

C.  H.  Martin.  Toninto. 

-A.  Mosher,  Montreal,  "  The  Gazette. " 

N 

M.  Neilson,  Montreal  Street  Railway. 

Milton  Ney,  Bracebridge  Electric  Light  &  Power  Co. 

Thos.  F.  Nivin,  Montreal,  Otis  Elevator  Co. 

0 

Dr.  R.  B.  Owens,  Montreal,  Professor  of  Electrical  Engineer- 
ing, McGill  r,,i\,.,-itv. 
W.  J.  O'Leary,  .Monircl,  W.  J.  O'Leary  &  Co. 

F.  G.  O'Grady,  .Montreal,  Canadian  Iron  &  Koundry  Co. 
Geo.  H.  Olney,  Montreal,  E.  F.  Phillips  Elecrical  Works. 

P 

R.  E.  T.  Pringle,  Montreal,  The  R.  K.  T.  I'l  in-Ie  Co. 

J.  W.  Purcell,  W,-dkervHle,  Hiram  Walker  &  Sons. 

II.  C.  Philpot,  Toronto,  Canad.-i  Fo.nuli  \-  Co. 

J.  W.  PiU  lu-r,  Halifax,  .\.S.,  Canadian  C.onora!  Electric  Co. 

T.  R.  Pn>,-,  Montre.-d,  Sunli.an,  1 1  u.n  id.sron  I  Lamp  Co. 

G.  Portt!.>us,  Montrt-al,  Can.adi.n,  W  liilo  Co. 
Alex.  Pringle,  .Montreal. 

W.  J.  Plews,  Montreal. 

F.  J.  Parsons,  Montreal,  McDonald  &  Wilson. 
F.  H.  Pitcher,  Montre.d  Wal.  r  &  Powe  r  Co. 

H.  B.  Pope,  Montreal  If  al  .V  I'ouvr  (,'o. 
Chas.  W.  Price,           V.,,]-..  i:i<-.  l  rical  World. 
Louis  W.  Pratt,  Brantfoid  I'^lectric  iSc  Operating  Co. 

R 

B.  F.  Reesor.  T.indsj.v,  ma n.agor  Georgian  R;iv  Power  Co. 
W.  P.  K           ■  '               .        .  n  ,::  C.-noral  Flrc  tric  Co. 
Georg'   '  P.irkard  Electric  Co. 

F.  Ro-     .   I         Kk^clric-  Co. 


W.  11.  Ke\  nokN,  M  ont  re.d ,  Canadian  C.eneral  Electric  Co. 

P.  n.  Kuli\-,  M.^nli-.  al,  Can.idirfU  White  Co. 

U.  1;.  Ueid',   r.Monlo,  Ue.irdmore  Leather  Co. 

W.  C..  Uoss,  Monlre.d  Slrei-t  K.iihvay. 

O.  Kolu-rtson,  Monlro.d  Street  Railw.ay. 

W.  M.  Keid,  .Monliral  Sire.M  RailwaN'. 

P.  Robinson,  .Monlroal  "StaT". 

|.  M.  Roborlsoii,  Aionlroal  l.i«<hl,  lle.it  &  Power  Co. 
Vielchor  C.  Ransom,  Now  N'ork,  N.^•. 

Thos.  Uoi;ois,  Mo,, I,  oak  Coral  Norl  h-Western  Telegraph  Co. 
L.  Knbensu-,,,,  .\lo,,l,oal  k,,4lil.  Heat  cV  Powrr  Co. 
F.  A.  Kin  s-Roho,  Is,  Mo,ilri'al,  Dominion  llrii_lge  Co. 
K.  N.   Robins,  Slierbrooke,  Que.,  Sherhrooke  Power,  Light  & 
Ileal  Co. 

Thos.  T.  I\enti>n,  Kingston,  Out.,  Campbell  &  Renlon. 
Robert  A.  Ross,  Montreal,  Ross  &  Holgate. 
L.aeasso  Rosse.iu,  Montreal,  Canadian  Electric  Co. 

S 

.A.  B.  Sinilk,  Toronto,  Great  North-Western  Telegraph  Co. 

C.  F.  Siso,  Jr.,  .Montreal,  Bell  Telephone  Co. 

E.  k.  S,so,  .Montreal,  Wire  and  Cable  Co. 

Cu'orgi-  .\.  Sla,ile\-,  Montreal,  Canadian  Westinghouse  Co. 

S.  \\\  Smith,  .Monti-eal,  Canadian  Wi'stiiighouso  Co. 

Robi-rl  J.  Smith,  Perth,  e'an.idi.ui  Electric  .and  Water  Power  Co. 

C.  C.  Skill-,  ll.ililax,  N.S.,  Canadian  Westinghouse  Co. 
R.  W.  Saxln  ,  Corporation  of  Whitb\-  Lighting  Plant. 

D.  Sieeth,  .Montreal. 
Arch.  W.  Smith,  Toronto. 

B.  F.  Selby,  Toronto,  Canadian  General  Electric  Co. 

C.  S.  Stokes,  Montreal,  Canadian  W^estinghouse  Co. 
Paul  F.  Sise,  Montreal,  Northern  Electric  Co. 

H.  H.  Scott,  Perth,  Ont.,  Canadian  Electric  and  Water  Power 
Co. 

C.  W.  Schiedel,  Waterloo,  Ont.,  Manager  Waterloo  Electric 
Light  Co. 

H.  E.  Smith,  Montreal  Street  Railway. 

J.  Sangster,  Power  Glen,  Ont.,  Hamilton  Cataract  Power,  Light 

and  Traction  Co. 
W.    E.   Simmons,   Bracebridge,   Out.,  Bracebridge  Light  and 

Power  Plant. 
Irving  Smith,  Montreal,  R.  E.  T.  Pringle  Co. 
M.  A.  Sammett,  Montreal  Light,  Heat  and  Power  Co. 
W.  B.  Shaw,  Montreal  Electric  Co. 
A.  E.  Sangster,  St.  Francis  Hydraulic  Co. 
A.  Sangster,  Sherbrooke  Power,  Light  and  Heat  Co. 
H.  G.  Steele,  Pittsburg,  Pa.,  Pittsburg  Transformer  Co. 
S.  A.  Stephens,  Montreal,  J.  A.  Dawson  &  Co. 
A.  E.  Smaill,  Montreal. 

J.  Norman  Smith,  Montreal,  Ross  &  Holgate. 
Geo.  W.  Sadler,  Montreal,  Sadler  &  Haworth. 

E.  A.  Seath,  Montreal,  John  Forman. 
E.  Steinler,  New  York. 

Thos.  Sadler,   Fenelon  Falls,  Ont.,  Lindsay  Light,  Heat  and 
Power  Co. 

E.  D.  Sifton,  London,   Ont.,  The  Electrical  Construction  Co. 

of  London,  Ltd. 

T 

K.  B.  Thornton,  Montreal  Light,  Heat  &  Power  Co. 

F.  Thomson,  Montreal,  Fred  Thomson  &  Co. 
J.  A.  Thibodeau,  Pembroke  Electric  Light  Co. 
David  Trainer,  New  A'ork,  Canadian  Copper  Co. 
H.  G.  Taylor,  Montreal  Street  Railway  Co. 

L.  Trudeau,  Montreal  Street  Railway  Co. 

C.  Thomson,  Montreal,  Fred  Thomson  &  Co. 
George  Teroux,  Montreal. 

J.  p.  Thomson,  Toronto,  E.  F.  Phillips  Electrical  Work.s. 

V 

Frank  P.  \".nighan,  St.  John,  N.B.,  Electrical  Engineer, 
w 

A.A. Wright, M.P.,Ronlro\v, Onl. ,rros.l.:k.ctric  Liy-ht  &  PowerCo. 

L  J.  Wright,  Toronto,  M.,n,i-or  'koi  onto  Electric  Light  Co. 

H.  Woodcock,  Monliv.il  Sirool  R.iilwax. 

R.  M.  Wilson,  Monti-o.al  I,l-kl,  llo.il  ,V  PowerCo. 

W.  V.  Warren,  i\Iontreal,  .\ i  11  s-Cli, ,  1  mors- Pullock,  Ltd. 

George  H.  We.iver,  Monlro.il,  no,i,inlon  Foiiinlrv  Suinilv  Co. 

.A.  M.  Wickens,  Toronto,  Cin.idi.m  Cas,i.ili\-  \  Poller  Ins.  Co. 

Tohn  H.  Webber,  Toronio,  Monlro.il  Roll  1  n-^l  1 11  s, 

W.  Willi.ams,  S.-irnla,  Onl.,  S.,r,il.,  tkis.V  Floclric  Co. 

Eiiueno  AX'angh,  Now  ^■ork,  Con.  r,,l  Chemic.il  Co. 

A.  F.  Wilson,  Monlroal,  j.^kn  Form.ui. 

Philip  M.  Waldor.  Monliv.il,  Tho  R.  F.  T.  Pi  in-le  Co. 

G.  M.  Wi-hl.  M.Mil,o,,l,  Tko  R.  1-:.  T.  Prill- lo  Co. 

H.  W^  Wellor,  Monlr.Mk  R.ikoook  ,V  Wilcox. 
IoN>Mih  Wosl,;,,lo,  Alonho.ak 

L  W.-irron,  Monlro.il,  P.uk.ird  I'knMric  Co. 

W^    Mol.o.i  W.ilh.mk,   \-ko-Prosldonl   Monlreal  Light,  Heat  & 
Power  Co. 

D.  H.  Wilson,  .Monlro.,1,  Amoricm  Locomotive  &  Machine  Co. 
C.  .\.  W.aloro.is,  Hr.inllord.  Ont.,  Waterous  Engine  Works. 

F.  F.  W.ilorhonso,  M.Milro.il. 

Jos.   Wood,   jr.,  N.S.   Steel  eS;  Co.il  Co.,   New  Glasgow  and 

S\.lnov  Minos,  .\.S. 
W.  .\.  W.-ilkor,  Monlro.il,  Phillips  Electric  Co. 

Y 

John  1.  A  oiko,  .Montre.il,  Chief  l-aigineer  -St.   Lawretice  Sugar 

Louis  ^■ors|on,  Monlro  il  Light,  Heat  &  Power  Co. 

Z 

R.  H.  Z.i\ii/,  Toronto,  .Mlls-Chalmers-BuUock.  Ltd. 
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The  President  then  deUvered   the   annual   address,  sisting  of  the  President,  Messrs.  R.  G.  Black,  Toronto,  A. 

as  follows  •   Evans,  Quebec,  and  D.  E.  Blaii",  Montreal.     The  nine  excellenl 

papers  to  be  presented  to  this  niot-tin^  ars  pi'oot' of  the  s.itisl'adorv 

PRiiSIDliNT's  ADDRESS.  man  Iter  ill  which  the  Comir.it  ter  1  i.i \i-  d  i  sc  lia  r^itl  tlu'ir  ilni\.  .\ 

To  the  Members  of  the  Canadian  Electrical  Association  :  special  effort  has  been   made   l>>   nu  ci    Ihr   dcni.and   loi  p.ipers 

Gentlemen,-It   is  a  matter  of  ureal  pleasure  to  me  to  wel-  ^vhich  should  be  itistructive  to  owners  and   managers  ol  centnU 

come  vou  all  at  the  openin-  of  tin'-  Filteenth  .Vnnual  Convention  stations  of  moder.ate  capaol  v      In  order  to  save  fme  such  of  the 

f,,    -,        ■  ,.          '  ii.aiiers  as  could  be  iM  inled  .1  nd  s.Mit  to  the  members  m  advance 

of  the  Association.  \.[.                      .,,              ,        ,  , 

T.  •              1              ■        ,1      \        ■  ,-      1     ,       .  I         ■„  Ai  ^„  of  the  meeting;'  w  ill  be  ri-ad  m  .disir.u  t. 

It  is  several  \-e;irs  since  tlu'  AssiH  ialion  l.ist  met  here  in  Alon-  1       1  ■       ,     ,        ^        •  ^-        •            r  n 
treal.  and  durin^^  th.-  \uU;  v:d  there  li.is  b.en  so  ..a  o,,l  an  increase  ^  \}'^  I'f  ^^'it  meinberslnp  ol    the    .\ssociat.on    is    as  follows: 
in  the  development  of  tlu.  electrical  indnslncs  ih...  you  u,ll  find  AcH.ve  Meml,ers,  iS, ;  Associate  Mcnhcrs,  .26;  total  4..,  show- 
it  both  interesting  antl  instructive  to  note  the  v.irious  changes  mg  a  gain  toi     k  \  c ,u  o      >.                    ,          .,  , 

,               .     ,           ti    *  1      1            ,1,  the  suggestion  iias  been  made  that,  it  possible,   branches  ol 

and  the  great  advfince  that  has  been  made.  .                   ,      .  ,  ,        .  .  ,•  ,    ,  '      tV-     •  -.r 

T,,     T7        »■       i-ti      A        •  *•      u              1               .^«-,,.f  the  Association  should  be  established  at   Winnipeg,  Vancouver, 
The  Executive  of  the  Association  have  made  every  effort  to  1        t  u     m   d    *i                               if                 .  1 
.,                   r.i-          •               .1                         ,^  B.  C,  and  St.  John,  N.  B. ,  thus  permitting  members  prevented 
ensure  the  success  of  this  year  s  Convention  by  securing  an  ex-  .'                    J     j-      »t              i              ^-  ^ 
cellent  programme  of  papers,  and  in  addition  our  "  Question  '^y,  ^''^tance  from  at  ending  the  annua    conventions  to  occasion- 
Box '•  Editor,  Mr.  Dion,  has  been  indefatigable    in  collecting  -l  y  incet  together  for  the  considera  ion  of  mat  ers  of  mutua 
,                ,                             1    •  ,        ,  ,     ii,  >  interest.     It  is  thought  th.at  the  .adoption  of  this  plan  would  tend 
questions  and  answers  to  matters  of  timely  interest  to  the  mem-  ■  ,                »  •    .1      \        ■  ,•          i  •                          1       ,  ■ 
^^^^  to  w  iden  iiilerest  m  the  .\ssociation  and  increase  its  membership 

Tt"is  the  object  of  our  Association  to  advance  the  interest  of  inllnence.     If  successfully  carried  out,  it  would  alsc.  permit 

the  Electrical  Engineering  profession  in  Canada,  and  to  pro-  ^l'         annu.u  convention  being  occasionally  held  in  Western 

mote  the  general  efhciencv  of  the  work  done.     That  the  object  ^^l";'^^^           1'^'  '^lant.me  I  rovinces. 

of  the  Association  may  be  attained,  it  is  necess.uv  that  high  The  receipts  and  disbursements  for  tlie  year  are  as  follows:- 

standards  should  be  adopteil,  and  that  the  coinliiiu  d  .assistance  RECEIPTS. 

of  the  individual  members  should  be  received.  o„  l,^,,^-!  jjj„g  ,sj_   j^^^   ^^  , 

It  IS  a  matter  of  general  knowledge  to  those  ulio  l,..ve  been      Cash  in  Bank  June  1st,   1904   817  61 

connected  with  the  Association  work  for  any  lem;lli  ol  lime,  that  Refund   by    Mr.    A.    A.    Dion  on  account  of 

the  interest  taken  by  a  large  majority  of  members  is  \  ei  y  dis-  Ouest  ion  Box                                                      22  06 

heartening,  and  this  condition  of  affairs  will  continue  indefinitely  ,  x",  ||^^.  Memhers"  lees   606  00 

unless  a  determined  effort  is  made  to  interest  a  larger  proper-  _^  As-,oci,ile  .Members  lees  at  $3.00..........     2^2  00 

tion  of  the  membership.     It  is  therefore  desirable  that  a  special  ^  Associate  .AI  embers'  fees  at  $2.00.                 .  .     '4'  00 

committee  be  appointetl  at  this  Convention  to  investigate  and  J  $1696  -i 

l  eport  w  hat  steps  are  necessary  to  increase  the  membership  of    ^  ' 

the  association,  and  to  induce  a  larger  number  of  the  members  disbl  rsemen  rs. 

to  contribute  to  the  p,i|H'rs  and  discussions  ;ukI  also  to  take  a      Statuinery   6  76 

greater  interest  in  the  .Xssoci.ation's  wellare.  Exch.ange  on  Cheques   6  60 

It  is  the  opinion  of  the  Executive  th.it  the  beiu'hts  to  be  de-  Postage  ( including  postage  on  Question  Box  and 

rived  from  the  general  intercourse  of  members  ,it  tlie  Annual       ^      Proceedings)   42  3° 

Conventions  have,  in  many  instances,  been  dissip.ited  by  toci      Telegrams   i  25 

large  a  preponderance  of  the  entertainment  li  atni  e.    On  account      Express   i  gi 

of  this  it  has  been  decided  this  year  to  abandon  the  usual  lian-      '>  large  sign   cards   4  00 

quet  and   to  reduce  the  number  of  entertainments  in  order  to  Expenses  on  account  of  Question  Box,  per  A. 

confine  our  attention  more  to  the  transaction  of  CiMivention  busi-  A.   Dion   1S5  00 

ne>^s.  Hailges  for  Executive   2  70 

The  Associ.ition  this  ye.ir  is  fortun.ately  able  t>'  meet  under  Reluiuled  to  \V.  H.  A.  Fra.ser,  over-payment  of 

particularly   fivorable  circumstances,  and  arc  indebted  to  the  l^'i'"-   3  00 

courtesy  of  the  Canadian  .Society  of  Civil  E.ngineers  for  the  use      Ci  .inl  lo  Sca  retary  ■.  15000 

of  their  handsome  and  comfortable  rooms.     Personally,  I  feel      .\ssi--l .1  iil  lo  Secretary   10  00 

sure  that  this  kind  co-operation  on  their  p.irt  w  ill  be  mutually      Knbi  u  i  si  a  mp   1  25 

beneficial.  Balance   ol  amount  owing  Donald  Guthrie  on 

In  considerin-Mhe  rep.nts  received  from  the  v.arious  commit-  acccniiit  of  Legislative  Committee  (payment 

tees,  it  is  unnecc-ss,ir\    lor  me  t o  refer  lo  the  w  ork  done  in  the  of  w  hich  was  authorized  at  last  convention)..  12697 

past  by  our  Committee  on  l.i-gislation  ;  il  h.is  been  \erv  properly  Balance  of  .anunint  owing  C.  H.    Mortimer  on 

brought  to  our  attention  ye.ir  .alter  \e.ir.      fliis  Ci-mmittee  h.a's  .icconnt  ol  Legislative  Committee  (payment 

endeavoured  with  consiih'.rable  success  lo  piotict   "vested  in-  ol  which  w.is  authorized  at  last  convention).  00 

terests,"  but  the  time  is  coming  wluai  special  vigilance  will  be  in      I'uner.al  W  re.ath  ^.  .  .  .      6  25 

order  and  it  will  be  iu'cess,ir\-  for  ilie  ,\ssociation  to  liberally      Printing  '   129  68 

provide  such  hn.ances  as  .arc  rei|iiired  b\   the  Legislation  Com-      Stenogr.aplier   20  00 

mittee  to  continue  tlu^ir  good  work.  "  '  C.ash  on  h.and  June  ist,  1905   1902 

I  am  pleased  to  report  that  there  is  .a  ste,id\    growth  in  mem-      "^'ash  in  Bank   975  02 

bership  and  that  all  our  finances  aia-  in  .1  llounsliing  condition.  $1696  71 

As  previously  stated,  there  have  been  ni..n\    change  s  m  elec-  Members  in  arrears  for  fees  who  have  not  rospoiuled  to  re- 

trieal  developments  in  Montreal  m  the  last  lew  vers,  and  in  or-  ^|„^.^|^  ,;„.  p..,vnient,  are   urged    to  remit    to    the  .Secretary, 

der  that  we  may  have  an  ,.|iport unity  ol  inspecting  these  changes  m,,,,,],,.,.,        ^No  requested  to  report  promptly  any  change  in 

our   Local   Committee    ha\  e   .arr.angeil    lor  iis  lo\  isitthe  v.an-  t  heir  m.iiling  .adiha'ss. 

ous  electrical  sub-sl;i  t ions  in  the  city  on  Thurs.l.ay  allernoon.  c.  H.  MORTIMER,  Secretary-Treasurer. 

I  feel  sure  th.it  if  the  incmbers  who  .attend  this  Convention  t,           »i      y                1    t->           t-.i  1 

.iv.iil  themselvc-s  of  the  laciliiles  provided  they  will  derive  con-  Messrs.  R.  T.  MacKeen  and  R.  G.  Black,  auditors, 

siiler.diie  benelii  and  the  Convention  as  ,a  whole  will  be  a  great  reported  that  they  had  examuied  the  Cash  book  of  the 

^i>''t"''ss.  Association  and  found  same  correct. 

C.enilemen,  I  now  declare  the  Convention  open.  Reesor  :  I  move,  seconded  by  Mr.  Purcell,  that 

K.  B.  Tmornton,  President.  ^|^^,  Secret  ,1  ry's  report  be  adopted.  Carried. 

The  President  :  We   will   now  call   for  the   report  flic  Sccrct.ir\  :  I  have  a  report  from  the  Lcf,nslative 

of  the  Secretary.  LUniinillee   foi    Ontario,    which    I   will   read   in  the 

The  Secret.ir'y,  Mr.  C.  H.  Mortimer,  then   read  his  absence  of  the  Chairman,  Mr.  Hunt, 

report,  wiiicli  was  as  follows  : —  report  oi-  lk(;isl.\tion  coim.mittee  for  Ontario. 

N  our  CoinmitU-e  w.as  c.illetl  together  on  Friday,  tlie  I2lh  da)' 

SEi  Ki  I       - 1  i;i  \srRER's  report.  y^.,^  |.,^|        .  insider  ,111  amendment  to  the  Conmee  Clauses 

The  Executive  Cominil  I ee  ,1 1  ,1  meeting  in  November  last  closed  in  the  Mnnicip.d  Act  of  ttntario  respecting  Electric  Light,  Cias 

ii]i  .dl  busiiu-ss  in  coniu  clion  with  the  IPamiltim  mei'ling  of  1904,  .and  Water  W  orks. 

elecled  ,1  luiinber  of  new  ineinbeis,   .oid   gave   preliminary  con-  .Mr.  J.   1'.   Downey,   .M.P.P.,  g.ave  notice  of  Ilis  intentit>n  lo 

sulci. ilion  lij  .in.iip^emenls  loi  llu'  pieseiil  i  oii\enlion.  iiuue  ,111  aniendment  to  the  Municipal  Act,  and  later  iiresented  a 

It  is  lo  be  le^n-lled  ih.il,  ouing  I..  Ihe  imavoid.ible  .absence  of  Kill  in  tlu-  1  .egisl.i  1  u re  suggesting  several  changes, 

our  ri'giil.u  slenogi  ,i|ilier,  ,01.1  I  lie  iiiellu  ieiu  \    ol    Ih.     .ipp.'inled  His    ImII    w.is    ia>nsiilered    in    Committee    on    Tuesday,  the 

subslit'iite,  no  propei  re^  01  d  ol  ilie  pi  occed  1 1 1- s  ol  1, 1  si  (,  onwntlon  if.lli  .M,i\,  togellua'  wilh  .1  cl.iuse  in  ;i  general  Bill  entered  by 

was  obl.ainable.     I'.ire  will  lu'  l.iken  to  pre\  eut  llu'  recurrence  of  tlu-  t  ity  oi'  foronto,  .asking  Ihe  Legisl.alure  to  strike  out  of  the 

this  misfoiiime.  Muiiicip.al  .\cl  all  the  clauses  known  .as  the  Connu^e  Act. 

A  Commitbe  w.as  appointed  to  draft  a  letter  to  the  chief  agents  Mr.  J.  J.  Wright,  of  the  Toronto  P.kciric  l.i-hi  Company,  and 

of  the  manulactiiring  comp.inies,  requesting  that  at  future  Con-  Mr.  C.  B.  Hunt,  of  the  London  Electric  Comp.my,  together  with 

ventions    the  practice  of   fuinishing  private  entertainment  be  their  respective  legal  advisors,  representeil  \our  Association 

dispensed  with.     I  he  members  of  the  Committee  were  asked  to  before  the  Municipal  Committee,  and  succeeded  in  having  bolh 

make  as  wiih  h  known  .is  possible  the  fact  th.'tt  this  form  of  amendmenis  defeated,  but  the  Chairman,  the  Honorable  Mr. 

enti'rl.iinmenl  is  lo  be  di seoi  11 , 1  ged.  Hanna,  stated  that  during  llu-  next  session  of  the  Legislalun- 

II  W.IS  decided  to  sng;;esi  lo  the  Local  t'ommiltee  that  this  the  Government  intended  to  bring  down  a  Bill  making  such 
yi  ar  a  mid-il.ay  luncheon  lu  substituted  for  tlu'  usual  formal  changes  in  the  Conmee  Ckauses  .is  tlu-y  found  necessar)'  from 
diniu'r.  p.isl  experience  of  the  working  of  the  . Al  l. 

A  Committee  was  appointed  to  piau  Ilia-  suitable  p.ipers,   con-  Il  will  be  the  duly  of  our  successors  lo  watch  all  legisl.ilion 
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very  carelully.  Funds  should  hi  pUu-i-d  u>  tlio  i  lodil  of  this 
Committoe  to  iwy  necessary  expenses. 

This  year,  as  there  were  no  t'unds  at  Ihi-  ilis|ii>>,:il  of  liio  (."oiii- 
nilttee,  llie  two  eoiupaiiies  whieli  Mr.  Wii-lu  .uul  Mi.  llinil 
represent  paid  all  le.sjal  i-osls  of  presentiiii;  \\mii  ohirrl ion  to  any 
eh.iUkfe  in  the  .Vet,  when  the  matter  was  disi  ussoil  in  Mnnii  ipal 
L'omntittee,  hut  you  e.mniM  expeet  them  to  iKi  tliis  aj;ain. 

All  vif  which  is  iv<pei-tlnlly  snhmitted. 

t."ii.\s.  I>.  Hint, 

I'hairman  of  C'ommittiH'. 

riio  rrosiilotit  :  In  accord.itice  witli  Articlo  XXI  o' 
our  I iMistitiitioii  1  now  appoint  Mr.  l>lack,  Mr.  J.  J- 
W'riolit,  Mr.  Roosor  and  ^Ir.  I'^.ins  as  a  special  com- 
niittoo  to  strike  the  naine.s  for  the  stamlini;  coniinittees. 

Mr  Reesor:  I  move  that  the  coniniittoos  of  last 
year  he  re-appointed,  and  the  special  coniinittce  that 
yon  mention  be  added. 

The  Preident :    Will  anybody  second  that  ? 

Mr.  Evans:  Some  of  the  members  of  these  com- 
mittees m.ay  be  deail. 

The  President :  That  is  very  true.  The  Secretary 
will  read  tlie  names  of  the  cornniittees  that  we  had  last 
year. 

The  Secretary  reads  the  different  committees. 
Mr.  Black:    That  is  how  many  committees  now? 
The  President':  Four. 

Mr.  Evans  :  There  is  one  name  mentioned  here, 
Mr.  President,  of  a  gentleman  who  is  not  at  present 
engaged  in  the  business. 

Mr.  Reesor:  It  is  only  the  names  of  the  different 
committees  that  have  been  mentioned. 

The  President :  Will  anybody  second  Mr.  Reesor's 
motion? 

Mr.  Black:     I  second  it. 

Mr.  Black  :  Before  "we  proceed,  Mr.  President,  I 
wish  to  draw  attention  to  a  matter  referred  to  in  your 
address,  that  is,  the  lack  of  interest  taken  by  some 
members  in  the  Association,  and  I  think  it  would  be  a 
good  suggestion  if  the  tnembers  present  here  would 
take  extra  copies  of  the  papers,  and  also  of  the  Question 
Box,  and  make  a  point  of  mailing  them  to  friends  who 
they  know  should  be  interested  in  the  Association,  and 
get  a  definite  expression  of  opinion  from  them  as  to 
why  they  do  not  join.  The  Executive  Committee  can 
do  a  great  deal  in  furthering  the  interests  of  the 
Association  but  they  also  require  the  assistance  of  the 
individual  members.  Now,  if  each  member  would 
make  a  special  point  of  writing  to  two  or  three  friends, 
and  get  an  expression  of  opinion  from  thern,  I  think  it 
would  extend  the  interests  of  the  Association  very 
much. 

Mr.  J.  J.  Wright:  I  suggest,  Mr.  President,  that 
some  time  be  set  apart  if  possible  for  the  discussion  of 
the  questions  in  the  Question  Box.  There  are  a  large 
number  of  important  matters  coritained  in  them,  and  I 
think  it  would  be  profitable  if  some  time  were  set  apart 
for  their  discussion. 

The  President :  I  may  say  personally  I  only  saw 
the  Question  Box  this  morning  when  I  came  into  the 
room,  and  I  think  the  suggestion  is  a  good  one.  We 
will  try  and  see  if  we  cannot  map  out  a  certain  time  for 
the  discussion  of  the  questions. 

Mr.  Black:  W^e  might  arrange  to  take  time  to  dis- 
cuss the  Question  Box  just  as  it  is  arranged  on  the 
programme,  divided  into  two  or  three  sections. 

The  President :  In  the  meantime,  I  think  it  would 
be  advisable,  if  there  is  no  other  business,  that  we  get 
to  work  on  reading  papers.  As  there  is  no  further 
business,  I  will  now  call  upon  Mr.  M.  A.  Sammett  to 
read  his  paper  on  the  "Effects  of  Frequency  and  Voltage 
on  Transformers."    The  paper  appears  elsewhere. 

The  President:  Gentlemen,  I  am  sure  we  have 
listened  to  this  paper  of  Mr.  Sammett's  with  the  great- 
est interest,  and  I  am  sorry  that  a  larger  number  of 
members  were  not  present  to  hear  this  splendid  paper. 
I  hope  there  will  be  a  general  discussion  on  this  paper, 
because  the  subject  has  been  very  exhaustively  taken 
up  and  handled  in  a  most  interesting  manner. 

Mr.  Black  :  Mr.  Chairman,  I  think  that  the  mem- 
bers of  this  Association  are  very  much  indebted  to  Mr. 


Sammett  for  his  interesting  and  exhaustive  paper  on  a 
subject  whicli  all  station  men  are  interested  in.  Mem- 
bers may  sometimes  object  to  lia\  ing  techinal  papers 
read  to  llieni,  but  Mr.  Sammett  lias  treated  a  very 
diHiciiit  aiul  complex  matter  in  a  method  so  that 
almost  any  ]-iersoii  could  understand  it,  after  they  have 
taken  time  to  gi\e  it  a  little  study.  On  glancing  over 
the  paper  casiiall)',  a  person  may  not  see,  just  at  the 
first  glance,  the  practical  application  of  this  paper  to 
the  small  central  station  man,  but  after  they  have  taken 
time  to  digest  it,  they  will  find  it  a  verj-  valuable 
addition  to  the  literature  on  this  subject,  and  put  in  a 
very  concise  and  simple  manner.  For  example,  as 
the  load  increases  on  a  small  central  station,  it  is 
sometimes  found  necessary  to  increase  the  speed 
of  the  generator  in  order  to  maintain  the  voltage  at  the 
centre  of  distribution.  A  person  could  easily  do  this 
by  changing  the  size  of  the  pulley  on  the  generator, 
but  1  question  if  very  many  of  us  have  taken  the  time, 
or  have  had  the  ability,  to  wade  through  the  books  on 
the  subject,  to  find  out  just  what  effect  this  change  of 
frequency  would  have  on  the  transformers  on  the  lines. 
Another  way  in  which  it  applies  to  small  station  men 
running  133  cycles  is  when  he  finds  it  necessary  to  in- 
crease his  plant,  and  he  is  recommended  to  put  in  60 
cycles  machinery.  He  naturally  wants  to  know 
whether  the  133  cycle  generator  can  at  any  time  be 
used  as  a  reserve.  He  also  wants  to  know,  and  it  is 
absolutely  necessary  he  should  find  out,  whether  he 
has  got  to  scrap  all  his  transformers,  and  change  all 
his  line  arragements  if  he  changes  the  frequenc)'.  With 
the  electrical  business,  as  you  all  know,  there  is  a  very 
heavy  peak  for  say  150  hours  each  year,  and  if  the 
old  generator  could  be  used  during  that  time,  it  would 
keep  down  the  plant  account  very  materially.  When 
we  have  had  time  to  study  all  these  curves,  the  central 
station  man  will  be  able  to  determine  for  himself  just 
to  what  extent  this  might  be  advisable.  Another  case, 
where  it  applies  to  the  small  central  station  man,  is 
when  his  new  60  cycle  generator  might  burn  out.  He 
would  want  to  know  if  he  could  use  his  old  generator, 
e.  i. ,  the  1 33  cycle  generator,  or  he  might  have  a  60  cycle 
installation,  and  want  to  know  if  he  could  run  30  or  25 
on  his  lines  by  using  special  taps  on  large  station 
transformer.  In  Western  Ontario,  where  nearly  every- 
body expects  to  use  Niagara  power  soon,  it  is  very 
necessary  that  station  inen  should  know  whether  they 
can  make  a  make-shift  in  this  way,  should  it  be 
necessary  to  do  so. 

Prof.  Herdt  :  Mr.  Chairman,  I  wish  also  to  con- 
gratulate Mr.  Sammett  for  his  excellent  paper.  On 
the  first  page  of  this  paper,  Mr.  Sammett  states  that 
the  energy  loss  in  Eddy  current  varies  as  the  square  of 
the  thickness  of  the  laminations  of  the  Iron.  Some 
experiments  that  have  been  carried  out  quite  recently 
tend  to  show  that  the  Eddy  current  loss  does  not  in- 
crease quite  as  rapidly  as  the  square  of  thickness  of 
iron,  especially  when  the  laminations  exceed  one-half 
a  millimeter.  This  is  probably  due,  although  the 
cause  is  not  fully  ascertained,  to  self  Induction  in  the 
thickness  of  the  pieces  of  iron.  It  Is  also  stated  that 
the  Eddy  current  varies  as  the  first  power  of  the 
specific  electric  conductivity  of  tlie  Iron,  that  is,  a 
transformer,  when  hot,  will  not  lia\  0  the  same  Eddy  cur- 
rent loss  as  when  cold.  With  a  50  Centigrade  rise, which 
is  of  course  excessive,  the  Edd}-  current  loss  would  be 
approximately  diminished  by  half.  Mechanical  pres- 
sure on  the  laminations  will  also  effect  the  Eddy  cur- 
rent loss,  the  Eddy  current  Increasing  with  increase  of 
pressure  ;  Eddy  current  loss  \aiying  also  W'ith  the 
mechanical  treatment  of  the  iron  laminations. 

Mr.  Lambe  :  1  would  like  to  ask  Mr.  Sammett  about 
the  t.wo  types  of  transformers  that  are  generally  on 
the  market  in  mLHiiiiiii  si/os  for  pole  construction — the 
high  frequency  l\  pc  and  the  low  frequency  type.  Is  it 
not  true  that  wliilo  (he  higli  frequency  type,  as  is  often 
stated,  will  work  satisfactorily  011  a  low  frequency,  the 
lower  frequency  type  is  always  the  better  transformer. 

Mr.  Sammett  :    In  reply  to  Mr.  Lambe's  question,  I 
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would  like  to  say  that  I  pcTtLCtly  aL;rce  witli  iiim. 
Transformers  of  a  lower  iVeLiiu  nLV  will  prove  a  better 
apparatus  when  used  on  hiy  her  frequencies.  As  far  as 
temperature  rise  goes,  the  radiating  surfaces  being- 
larger,  the  transformer  will  run  cooler  and  consecjuent- 
!)•  last  longer  than  transformers  of  higher  frec|uencies 
with  same  losses  and  smaller  radiating  surfaces. 

The  President  :  Mr.  Leonard,  have  you  nothing  to 
say  on  the  sLibject  ? 

Mr.  Leonard  :  It  seems  to  me  that  the  subject  has 
been  treated  very  exhaustively  in  the  paper,  and  the 
little  discussions  have  been  cpiite  to  (he  point  as  well, 
bringing  out  the  bearing  of  this  jiapei"  on  the  work  of 
the  various  central  stations.  1  do  not  think  that  much 
further  discussion  is  required  on  the  matter. 

Prof.  Herdt:  I  should  like  to  ask  Mr.  Sammett,  why 
is  it  that  three-phase  transformers  are  so  little  used  in 
this  country.  They  ha\e  the  advantage  of  a  much 
reduced  weight  for  eL|ui\'alent  capacity,  and  high 
efficiency. 

Mr.  Sammett  :  The  three-phase  is  a  more  efficient 
transformer,  a  convenient  transformer  to  handle, taking 
up  less  space  in  the  station  or  at  the  customer's  prem- 
ises. So  far  it  has  been  objected  to  only  on  the 
ground  of  the  large  expense  involved  in  carrying  a 
spare  unit.  With  two  or  three  transformers  on  a 
polyphase  circuit,  any  trouble  that  might  result  on 
account  of  a  burn  out  in  a  single  transformer  will  be 
remedied  by  replacing-  this  single  unit,  \\  hile  in  the 
case  of  a  polyphase  transfornier,  the  equivalent  of  the 
group  of  transformers  will  be  disabled,  and  the  substi- 
tution of  the  poh  phase  apparatirs  would  be  necessarx 
every  time.  If  transformers  were  as  durable  as  other 
alternating  current  apparatus,  thus  requiring  a  mini- 
mum number  of  spare  units,  the  objection  of  the  higher 
expense  inv'olved  would  be  done  away  with.  From  a 
statement  made  by  the  engineer  of  the  General  Electric 
Company,  I  understand  that  at  the  present  time  the 
kilowatt  capacity  in  polyphase  transformers  amounts 
to  30  per  cent,  of  the  total  kilowatt  transformer  capa- 
city manufactured  at  Schencctad}-,  thus  showing  this 
type  gaining  a  foothold  in  America.  It  is  m\  belief 
that  as  soon  as  the  polyphase  transfornier  is  made  a 
durable  apparatus  it  will  become  as  universal  as  it  is 
in  the  Old  Country. 

Mr.  Higman  :  I  woidd  move  a  vote  of  thanks  to 
Mr.  Sammett  for  his  very  able  paper.  I  am  sure  that 
its  study  will  well  repay  those  interested. 

Mr.  A.  A.  Wright:  Mr.  Chairman,  I  have  been  re- 
quested to  second  Mr.  Hig-man's  motion.  It  is  un- 
fortunate that  I  arrived  so  late,  ;uk1  had  not  the 
pleasure  of  listening  to  the  paper,  but  1  have  no  doubt 
that  it  is  all  that  you  ha\  e  said  it  was,  and  1  have  no 
doubt  that  the  gentlcm.ui  who  wrote  the  paper  ex- 
pended a  great  deal  of  \  aluable  time  in  preparing  it, 
and  I  have  certaiiil)-  great  pleasure  in  seconding-  the 
motion.  C'airiod. 

The  Presiilent  :  As  there  is  niithing  further  on  the 
morning  programme,  we  will  adjourn  the  meeting. 
At  the  alternooii  session,  which  conunences  .at  2  o'clock, 
a  pa|ior  will  be  preseiiKnl  hy  Mr.  MacKoen  on  "Trans- 
forn-iers,"  and  1  hope  you  w  ill  all  be  here. 

Mr.  Higman  :  Before  we  adjourn,  1  would  like  to 
call  yovir  attention  to  what  has  apparently  been  an 
oniission,  that  is,  the  l  eatling  of  a  communication  froni 
the  Ciiamber  of  Pelegales  of  the  Internal  ion.d  Con- 
gress at  St.  Louis,  in  regard  to  the  standardization  of 
machinery.  The  sulijeet  is  a  very  important  one,  and 
this  Associatit>n  has  Iklii  asked  to  take  the  matter  up 
and  I  hope  the  commimication  will  not  be  ignoretl. 

The  President :  In  one  respect  you  are  in  error, 
Mr.  Higm.in,  for  the  conimunication  was  read  to  the 
Kxeculive  c'omiiiliiee  this  morning,  and  they  proposed 
to  take  coininunieat Ion  of  it  before  the  completion  of 
this  session,  and  probably  will  refer  it  to  the  new 
I^xecutive  Committee  to  take  it  up  very  shortly.  We 
had  no  intention  of  ignoring  the  con-imunication.  The 
meeting  now  stands  adjcMirned. 


W  EDNESD.W   .-\FTERXOON  SESSION. 

The  convention  resumed  at  2.15  p.m. 

The  President :  W^e  have  a  very  big  afternoon,  and 
are  starting  a  little  late.  The  first  paper  on  the  pro- 
gramnie  this  afternoon  is  one  by  Mr.  MacKeen  on 
"  Transformers,"  and  1  will  now  call  upon  Mr.  Mac- 
Keen  to  read  it. 

Mr.  MacKeen  read  his  paper. 

The  President :  1  do  not  know  whether  it  is  the 
wish  of  the  meeting,  geiitlemen,  but  this  paper  has 
taken  a  little  longer  than  expected  ;  I  think  perhaps  it 
would  be  better  if  all  the  papers  were  read  first,  and 
then  the  general  discussion  take  place  afterwards. 
I  think  it  would  be  only  fair  for  the  other  gentlemen  to 
read  their  papers  now,  and  have  the  general  discussion 
afterwarils.  If  that  is  agreeable,  I  would  now  call  on 
Mr.  William  Hiadsliaw  to  read  his  paper  on  "The 
Selection  and  Maintenance  of  Service  Meters." 

Mr.  ISradshaw  read  his  paper. 

The  President  :  We  will  now   call  upon    Mr.  Lambe 
to  present  his  paper  on  "Incandescent  Lamps." 
INIr.  Lambe  also  read  his  paper. 

Mr.  Denis  :  What  is  the  usual  position  of  placing-  a 
lamp  when  running  it  for  life — horizontall}' ? 

Mr.  Lambe  :  Life  tests  are  usually  made  with 
sockets  up  above,  and  the  lamp  hanging,  although 
you  can  of  course  run  the  test  in  dilferent  positions. 

Mr.  Higman:  The  particles  of  carbon  discharged 
fron-i  the  filament  would  be  carried  c^ut  spherically  to 
the  w^alls  of  the  lamp  no  matter  which  way  it  hung. 

Mr.  Lambe  :  To  tell  you  the  truth,  I  have  not  gone 
into  that  part  of  it.  I  would  imagine  it  would  con-ie 
fairly  equal  in  all  directions. 

Mr.  A.  A.  Wright  :  When  you  say  "various  times 
of  the  day,"  I  suppose  }ou  mean  various  times  of  the 
night  too  ? 

Mr.  Lambe  :  \'es  sir. 

Mr.  Duncan:  What  is  the  price  of  the  Tantalum  lamp? 

Mr.  Lambe  :  They  sell  for  $1.00  to  $2.00,  I  t'link, 
somewhere  around  that,  that  is,  in  the  country  of  pro- 
duction. 

Mr.  J.J.  Wright  :  What  is  the  name   of  the  lamp  ? 

Mr.  Lambe:  Tantalum.  It  is  the  metal  or  material 
of  which  they  are  made  ? 

Mr.  J.  J.  Wright  :  What  do  you  mean  by  the  mater- 
ial of  which  it  is  made  ? 

Mr.  LaiTibe  :  It  is  the  filament  that  is  made  of  Tan- 
talum.    It  is  one  of  the  rare  metals. 

Mr.  J.  J.  Wright  :  There  is  a  question  I  would  like 
to  ask.  What  is  the  reason  for  saying  that  the  bases 
should  be  changed,  and  that  the  manufacturers  are 
going  to  make  entirely  Edison  base  lamps? 

Mr.  Lambe  :  Because  it  means  standardization,  .and 
standardization  is  a  benefit  in  very  many  wa^'s.  As 
the  l-Alison  base  was  considered  the  best  of  the  lot  for 
m;ui}  (.lillerent  reasons,  it  will  gradually  con-ie  intc> 
universal  use. 

Mr.  Higman  :  It  is  the  survival  of  the  fittest. 

The  Piesident  :  I  think  you  will  all  agree  that  we 
ha\ e  had  lliiee  most  excellent  papers  this  afternoon, 
and  while  I  know  that  perhaps  some  of  you  may  feel  a 
little  tireil,  1  hope  that  fact  will  not  prevent  you  from 
discussing  the  papers,  as  there  is  a  great  deal  of  value 
to  be  derix  ed  from  a  good  discussion. 

Mr.  A.  A.  Wright  :  I  have  listened  to  the  papers 
with  a  great  deal  of  pleasure,  and  1  want  to  ask  a 
cjuestion,  and  that  is,  why  is  it  that  the  lulison  base  is 
much  preferable  to  the  T.  11.  base?  As  has  been  said, 
from  a  maiuifacl  urers'  point  of  view  it  is  most  desirable. 
That  I  can  readily  untlei  stand,  but  from  the  consumers' 
point  of  \  iew  I  want  to  know  what  is  the  trouble  w  ith 
other  bases  than  the  lulison.  I  have  been  a  user  of 
both  T.  H.  and  lulison  bases  for  about  24  _\  ears,  1  think, 
and  I  yet  have  to  see  any  advantage  in  forni  or  other- 
wise that  the  lulison  base  has  as  compared  with  the 
T.  H.  I  would  like  to  know  what  is  the  principal  reason 
for  this  great  change  ?  I  always  thought  that  one 
was  as  good  as  the  other,  and  I  would  just  as  soon  have 
one  as  the  other,  but  it  is  far  easier  to  mamifaclure 
ten  tlnnisantl  c^f  one  kind  than  it  is  t o  nianufact ure  fi\e 
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thousaiul  of  two  dirt'orent  kinds,  and  it'  all  nianufac- 
tiirers  would  manufacture  one  Uiiul  of  I'lasi.-,  then  wo 
would  tjot  a  chcapor  lamp.  I'urthor,  1  undorsland  that 
it  was  cheaper  for  tlie  manufacturer  to  manutacture  the 
lulison  base  than  it  is  for  him  to  manufacture  Ihe  1".  11. 
base,  and  for  these  two  reasons  it  was  bettei  !o  .ulopi 
one  particular  base,  and  the  consequence  is  iho\ 
ailoptCil  one  particular  kind.  It  is  a  ratiur  serious 
atVair,  when  all  vour  lamps  and  sockets  are  iifthe  one 
kind. 

The  President  :  1  lliink  Mr.  \\'rii.;iit  has  hit  the  nail 
on  the  head.  It  is  the  consumeis  who  are  biixiiit;  tin- 
lamps,  but  they  have  absolutely  no  say  in  the  matter  at 
all.  The  manufactiu-ers  have  decided  to  make  a 
chani^v.  and  we  mii^ht  a>  well  accept  it.  In  coiuKction 
with  the  compan\  which  I  ;im  con  lU'it  ed  with,  we  li:i\e 
o\er  three  lumdrei.1  tlunisaiul  incandeseeni  lamps,  ol 
which  the  major  portion  were  1'.  11.  lamps.  W  e  aix 
chani^iui;'  all  these  lamps  to  Edison,  and  expect  to  lia\e 
the  whole  thing  done  in  two  years.  .\s  soon  as  w  e 
decided  to  change  we  refused  to  take  any  new  or  re- 
newal contracts  except  on  the  understandiiii;  that 
ICdison  lamps  were  to  be  used.  The  chani^e  is  taking 
place  wry  much  more  rapitlb  than  we  anticipated. 

Mr.  lligman  :  Why  are  \  on  making  the  change,  Mr. 
Thornton  ? 

The  President  :  The  manufacturers  have  decided 
that  the  h'dison  lamp  is  to  be  the  standai'd,  and  be- 
sides, as  far  as  we  are  concei  ued,  we  are  only  too 
glad.  We  supply  free  renew  als  to  our  customers,  and 
it  is  not  in  oiu'  interest  to  stock  up  several  styles  of 
lamps  with  dilTerent  bases. 

Mr.  J.  J.  Wright  :  I  ha\  e  just  looked  over  the  Ques- 
tion Box,  and  there  is  one  t|nestion,  No.  57,  "What 
is  the  best  incandescent  lamp  base  to  adopt  and  why?" 
— the  only  question  in  the  box  that  has  a  large  number 
of  answers.  The  question  has  eight  answers.  Seven 
of  the  eight  are  members  of  operating  companies,  and 
every  one  of  the  whole  eight  say  Edison. 

Mr.  Higman  :  I  might  say  that  we  are  changing  all 
the  lamp  banks  of  our  testing  offices  throughout  the 
country  to  the  Edison  base,  simply  because  we  find  it 
to  be  a  better  and  more  convenient  base  than  others. 
While  on  the  subject  of  this  paper  I  might  say  a  word 
with  reference  to  the  photometric  value  of  tests  made 
of  incandescent  lamps.  Very  frequently  samples  of 
lamps  are  sent  to  Ottawa  by  small  central  stations  to 
have  their  candle  power  value  and  energy  consumption 
given,  and  the  claims  of  the  manufacturers  of  lamps 
are  not  borne  out  by  actual  tests  in  nine  cases  out  of 
ten.  Something  might  be  said  with  regard  to  the 
standards  used  in  our  photometers.  The  Hefner  lamp, 
of  the  Reischaustalt,  Germany,  is  used  in  that  country, 
the  Carcel  lamp  in  France,  and  the  Pentane  lamp  by 
the  scientific  bodies  in  England  ;  but  the  British  Gov- 
ernment, with  that  conservatism  which  has  become 
proverbial,  still  clings  to  the  old  sperm  candle,  which 
has  an  inaccuracy  anywhere  up  to  10%,  while  the  oil 
lamps  that  I  have  mentioned  can  be  depended  upon  up 
to  about  one  and  one-half  per  cent. 

Mr.  Sammett :  .Anything  that  I  might  say  would  be 
a  repetition  of  Mr.  MacKeen's  remarks.  The  subject 
was  treated  by  him  broadly  and  thoroughly.  There  is 
one  point,  however,  which  would  bear  repitition, 
namely, the  question  as  to  w  hether  a  slightly  better  core 
lo.ss  should  be  sacrificed  for  what  is  to  be  gained  in  a 
better  insulated  transformer.  As  shown  on  one  of  the 
curves,  the  transformers  of  six  different  manufacturers 
give  iron  losses  that  ditlcr  hut  slightly,  and  therefore  a 
purchaser  who  selects  iranstormers  on  the  basis  of  the 
core  loss  alone  is  likel}-  to  be-  misled.  While  the  core 
loss  is  a  very  important  consideration,  the  Liuestion  of 
life  of  the  transformer  as  w  ell  as  safct}  of  the  high 
tension  coils  from  getting  in  contact  w  ith  the  secondary 
winding  should  be  borne  in  mind.  .Short  lite  due  to 
either  poor  facilities  for  insulating  the  coiK,  or  excess- 
ive temperatures  at  which  they  opei  .tte,  w  ill  make  the 
transformer  a  very  expensive  apparatus  indeed,  while 
inadequate  and    insufficient    insulation    between  the 


primaiy  antl  secondary  coils  ma_\-  cause  loss  of  life  or 
property,  which  is  likely  to  result  in  a  heavy  loss  to  the 
operating  compan_\-.  Durabilit}',  safety  and  core 
loss  slunild  be  considered  in  the  selection  of  trans- 
lormers. 

Mr.  .\.  A.  Wright  :  1  would  like  to  put  a  question,  if 
somebcnly  w  ould  answer  it,  and  that  is  in  reference  to 
the  oil  in  the  transformers.  The  oil  in  our  transformers 
aftei-  a  time  becomes  \  ery  thick,  and  it  will  not  run.  I 
want  to  know  whether  the  oil  will  get  thin,  if  it  is 
heated,  and  whether  it  is  necessary  to  remove  that 
t  hickeneel  oil  or  not. 

The  President:  Mr.  MacKeen,  I  guess  you  can 
answer  that. 

I\Ir.  MacKeen:  The  continued  heating  of  an  oil  at 
high  temperatures  tends  to  carbonize  the  oil  to  a  greater 
(u  less  extent,  wdiich  causes  the  oil  to  blacken.  In  oil 
used  to  rupture  arcs  such  as  in  oil  break  switches,  the 
tendency  to  carbonize  is  more  pronounced.  Arcs  which 
take  place  in  a  transformer  will  also  effect  more  or  less 
carbonization.  Blackening  of  oil  from  carbonization 
doubtless  reduces  the  dielectric  strength  to  some  extent, 
but  not  until  the  oil  becomes  thick  and  lumpj'  does  it 
interfere  seriously  with  the  operation  of  the  transformer 
and  then  more  as  a  detriment  to  cooling  than  to  insu- 
lating qualities.  Then,  oil  may  become  blackened  due 
to  the  absorption  of  soluble  insulating  materials  used  in 
some  makes  of  transformers.  Blackening  in  this  case 
does  not  necessarily  indicate  a  weakened  dielectric 
strength,  but  thickening  from  this  cause  reduces  the 
cooling  qualities  of  the  oil. 

Mr.  A.  A.  Wright  :  The  oil  would  all  shrink  away 
from  the  top  for  one  thing,  and  if  the  transformers  were 
not  quite  full  we  would  just  give  them  an  additional 
dose.  I  was  speaking  to  one  gentleman  about  it — 
perhaps  I  need  not  m.ention  his  name.  He  told  me, 
"We  just  take  the  oil  out  and  throw-  it  away,"  and  he 
said  it  was  just  as  good  without  the  oil  as  with  it. 
(Laughter). 

Mr.  MacKeen:  Oil  slowly  evaporates  from  trans- 
formers which  are  not  absolutely  air  tight.  This 
evaporation  is  perfectly  natural  and  must  be  watched 
so  that  the  oil  does  not  sink  below  the  top  level  of  the 
core  and  coils.  Fresh  oi!  should  be  added  to  supply 
losses  due  to  evaporation.  Oil  cooled  transformers 
should  never  be  operated  without  oil  except,  possibly, 
in  cases  of  the  greatest  emergency. 

Mr.  Sammett :  It  is  better  to  leave  whatever  oil  there 
may  be  in  the  transformer  and  add  a  sufficient  quantit\- 
to  cover  the  coils  completely.  From  my  experience  I  find 
that  oil  improves  with  use  and  tests  made  on  oil  when 
in  use  for  any  length  oftimewill  invariably  giveamuch 
higher  result  for  the  dielectric  strength  than  new  oil. 
It  may  be  of  interest  to  state  that  a  test  made  on  oil 
taken  out  from  the  case  of  a  burn  out  transformer 
proved  to  be  dielectrically  much  better  than  fresh  oil. 
I  had  no  occasion  to  repeat  such  tests  in  order  to  get 
definite  information,  but  in  this  case  though  the  results 
are  paradoxical,  they  must  go  on  record  as  an  actual 
fact. 

Mr.  A.  A.  Wright:  Does  it  make  any  difference 
what  kind  of  oil  vou  use  ?  Could  voii  use  linseed 
oil  ? 

Mr.  MacKeen:  A  suitable  oil  for  use  in  transformers 
should  possess  certain  well  defined  characteristics. 
These  are  as  follows  :  .\  high  Hashing  and  burning- 
point  ;  chemical  reaction  neutral  ;  absolutel}-  devoid  of 
moisture  ;  high  dielectric  strength,  and  low  tempera- 
ture cold  test.  ,\ll  of  these  characteristics  enter  very 
largely  into  the  selection  of  suitable  oil  by  manufac- 
turers. Oil  recommended  and  supplied  by  manufac- 
turers of  t  i-ansformers  should  alwa_\-s  be  used  in 
preference  to  an\  other  oil  simph'  because  such  oils  are 
selected  b\  them  to  best  till  the  conditions.  The 
characloi  isiics  above  cited  are  found  only  in  mineral 
oils,  aiul  \egetable  oils  should  never  be  used.  It  is 
undesirable  to  use  wh:it  are  known  as  thin  oils,  or  oils 
of  low  \iscosii\,  because  the)  usually  have  a  much 
lower  Hashing  point  th:ui  more  \iscous  or  thick  oils. 
The  importance   of  having  oil   absolutely  free  from 


July,  1905 


TME  CANADIAN  ELECTRICAL  INEW6 


>47 


moisture  can  be  appreciated  wIk'ii  it  is  ■known  that 
1/100%  of  water  in  an  oil  tlecrcascs  ils  dielectric 
strengfth  nearly  fifty  per  cent.  A  -ooel  oil  toi-  trans- 
formers should  possess  the  followint;  characteristics  : 

Specific  Gravity        .<S()(j-  .880  at  15  C. 
Flashing  Point         kjo  to  183  C. 
Burning  Point  20(j  to  2i5"C. 

Chemical  Reaction  Neutral. 
Viscosity  61  -  at  loo'C. 

Cold  Test  io°C. 
Break  down  at  short  intervals,  23,000  volts. 
Break  down,  30,000  to  40,000  volts. 

Spark  gap  for  voltage  test  separated  200  mills, 
using  1/2"  discs. 

Mr.  A.  A.  Wright :  We  will  now  shunt  olT  onto 
other  matters.  I  think  that  the  manufacturer  who 
sends  you  meters  should-  have  these  meters  inspected 
and  pay  the  inspection  just  the  same  as  the  manufacturer 
of  scales.  The  manufacturer  who  sells  you  scales  has 
to  give  you  certificates  with  them.  Why  should  nc^t 
the  manufacturer  of  meters  do  the  same  thing  ?  It 
may  be  a  little  selfish  on  our  part,  but  still  it  would  be 
only  right,  I  think. 

Mr.  Higman :  \ou  pay  the  inspection  all  the  same. 
Mr.  A.  A.  Wright  :  That  is  very  true,  but  \  ou  go  to 
your  customers  and  say,  "  Here  is  a  nietei'  that  is 
inspected,"  whereas,  if  you  give  them  one  that  is  not 
inspected,  they  sometimes  think  it  is  not  the  proper 
meter. 

Mr.  Higman:  The  Department  discourages  the  prac- 
tice of  testing  meters  at  the  place  of  manufacture, 
afterwards  to  be  shipped  long  distances  by  freight  or 
express.  A  meter  might  be  accurate  when  leaving  the 
test  room  of  the  manufacturer  at  I'eterborough  or 
Pittsburgh  and  show  great  inaccuracv  when  arriv  ing  at 
Halifax  or  Vancouver.  There  are  other  objections 
why  this  practice  should  not  prevail,  and  among  them 
might  be  mentioned  the  fact  that  the  conditions  under 
which  the  meter  is  to  be  used  are  \vholl\  diiferent  in 
some  instances  from  those  in  the  matuifacturers'  test 
room..  I  have  a  case  in  mind  now  where  it  was  found 
impossible  to  bring  a  number  of  meters  within  the  three 
per  cent,  limit  of  error  owing  to  some  inherent  defect 
in  the  generator.  On  the  surface  everything  appeared 
to  be  right.  The  voltage  and  freeiuency  demanded  bv 
the  meter  were  there  ;  but  there  \\  ;is  something  else 
that  could  not  be  seen,  probably  a  serious  distortion  of 
wave  form,  which  put  the  meters  outside  the  limit  as 
to  accuracy.  These  metei's,  among  the  best  on  the 
market,  will  have  to  be  recalibrated  to  suit  the  local 
conditions.  While  on  my  feet  I  would  like  to  say  a 
word  in  respect  of  Mr.  Bradshaw's  very  excellent  paper 
on  electricity  meters.  Xo  one,  1  am  sure,  will  take  ob- 
jection to  the  list  ol' reejuiremenl s  that  he  has  laid  down. 
It  might  be  stated  that  the  Department  reepiires  that 
e\ei-\'  new  mettM',  before  it  is  pfued  on  the  market, 
shall  be  sidmiitted  to  the  I'Jectrical  Standards  Labora- 
tory lor  examination  and  report.  'I'he  nature  of  the 
tests  to  which  these  meters  are  subjected  may  be 
eiunuerated  thus:  1.  .\  test  for  sensitiveness.  h'or 
this  test  a  starting  current  equal  to  two  per  cent,  of 
the  full  load  capacil\-  is  used.  2.  .\ccurac\-.  Loads 
varying  i'vom  qu;u  ler  up  to  full  load  .iiul  lIow  11  .igain. 
3.  A  test  as  to  tlie  ellecl  of  llie  .ippl  ic.  1 1  i.  m  1  ol  external 
magnetism.  4.  A  Ic-si  ,is  lo  the  ellect  of  \ai'ialion  in 
voltage,  frecpienc}  anel  wa\e  form.  5.  h^all  of  poten- 
tial in  the  series  cc^il  ;  lesistance,  location  and  energy 
consumption  of  I  he  shiuil  coW.  A  test  for  durability  is 
desirable  but  this  e.innoi  always  be  applied.  Usually 
meters  are  submitted  to  the  department  with  the  re- 
Ljuest  that  we  telegraph  on  receipt  whether  the  meter 
is  approved  or  not.  In  one  instance  a  meter  was  be- 
fore the  dep.ut  nunl  Iwii  vears,  during  which  time  it 
was  reconsi  ruel  ed  I  hroughout  two  or  three  times  be- 
fore it  wouKl  test  out  coned ly.  Referring  again  to 
Mr.  Bradshaw's  paper  1  nuglil  say  that  the  fret|uency 
curve  shown  is  theoreticall\  correct  and  desirable,  but 
in  practice  imfortunateK  we  lintl  the  departure  from 
accuracy  occurring  at  a  much  earlier  peiiod  in  the  var- 
iation. 


Mr.  A.  A.  Wright:  How  long  has  that  been  the  law, 
Mr.  Higman,  that  every  meter  should  be  tested  ? 

Mr.  Higman  :  Since  the  Inspection  Act  was  first  put 
in  force.  When  ;i  new  meter  is  approved  by  the 
Department,  a  circular  is  issued  to  the  inspectors. 
The  inspectors  refuse  to  inspect  a  new  meter  until  this 
circular  is  received. 

The  President  :  I  am  afraid  it  is  getting  a  little  late 
to  take  un  any  of  the  questions  in  the  Question  Box, 
although  it  is  on  the  programme  to  take  them  up  this 
afternoon.  Is  there  any  more  discussion  on  these 
papers  ? 

Mr.  MacKeen  :  I  would  like  to  ask,  Mr.  Higman,  do 
you  insist  on  meters  being  tested  at  their  normal  rate 
of  voltage,  ;uk1  do  you  insist  on  meters  being  tested  by 
direct  current  or  alternating  current  ? 

Mr.  Iligiuan  :  We  invariably  test  meters  under  the 
conditions  called  for  as  to  voltage  and  frequency.  The 
electric  lighting  company  provides  the  testing  current. 

Mr.  A.  A.  W  right  :  I  do  not  wish  to  be  noted  for 
my  much  speaking,  but  I  am  here  for  information. 
I  would  like  to  know  where  is  the  best  place  to  put  a 
meter  in  a  house.  If  it  is  in  the  bedroom,  and  there  is 
somebody  sick  in  that  room,  and  you  go  there  to  read 
the  meter,  yoij  cannot  get  in  and  you  will  have  to  wait 
for  another  month.  If  you  put  it  in  a  clothes  room,  it 
is  so  dark  you  cannot  see  to  read  that  meter  very 
clearly.  Then,  if  you  put  your  meter  in  an  out  of  the 
wa\'  place,  your  man  cannot  get  at  it  in  case  of  fire. 
1  ha\  e  been  thinking  if  down  the  cellar-way  would  not 
be  ;i  \  ery  good  place. 

Mr.  Higman  :  The  Departmental  Regulations  require 
that  the  meter  shall  be  so  placed  that  it  can  be  con- 
seiiiently  reatl  by  the  inspectcir,  or  by  whoe\er  wishes 
to  read  it.  I  do  not  know  that  the  inspectors  always 
insist  on  that,  but  I  think  they  should. 

Mr.  A.  A.  Wright  :  But  the  question  is  where  to  put 

it. 

Mr.  Fisk  :  I  might  say  we  have  had  six  or  seven 
large  fires  in  Peterborough  in  my  memory,  and  we 
have  only  lost  one  meter.  We  have  had  three  meters 
in  buildings  which  were  entirely  destroyed,  which  came 
out  all  right. 

Mr.  A.  A.  Wright  :  Where  do  you  put  them  ? 

Mr.  Fisk:  We  try  to  put  them  in  the  attic  if 
possible,  right  where  the  service  wires  ccime  in.  We 
tind  this  a  \  er\-  convenient  place. 

The  I'l  esident  :  We  insist  upon  meters  being  lo- 
cated at  the  point  of  entrance  of  the  feed  wires,  and  in 
such  a  jiosition  that  they  can  easily  be  read  by  our 
meter  reader.  Our  contract  is  so  worded  that  the 
customer  is  entirely  responsible  for  the  meter  on  his 
premises  in  case  of  fire. 

Mr.  A.  A.  Wright:     That  is  a  new  point  for  me. 

The  President:    That  is  the  only  way  to  do  it. 

Mr.  Higman:  Section  5  of  the  Inspection  Act  makes 
the  owner  or  contractor  responsible  for  the  proper  con- 
dition of  the  meter  and  all  other  appliances  owned  by 
him  on  the  ciMisumers'  premises. 

The  President:  If  you  will  refer  to  our  contracts, 
you  will  see  that  is  the  way  they  are  made,  and  I  have 
known  many  cases  where  the  customers  have  paid  for 
damaged  meters. 

A  Member:  1  would  like  to  ask  a  question  in 
regard  to  a  point  that  has  occurred  to  me  in  reading 
over  the  Act.  It  seems  to  read  in  a  way  that  nobodv 
but  the  Cio\ernment  ma}'  test  a  meter,  to  lind  out 
whether  it  is  accurate  or  not. 

Mr.  Higman:  A  few  years  ago  a  couple  of  smart 
men  came  over  from  the  other  side  and  started  a 
bureau  in  Toronto  called  the  "Standard  Meter  Bureau.  " 
They  succeeded  in  frightening  the  people  as  to  (he 
condition  of  their  meters,  saying,  "We  can  save  you 
hundreds  —  it  may  have  been  thousands  —  of  dollars 
by  testing  your  meters  for  you,"  and  incidentally  they 
charged  four  or  five  dollars  for  their  test.  We  knew 
that  that  test  was  unnecessary,  and  in  order  to  put 
Ihem  out  of  business  we  amended  the  law,  which  states 
that  no  one  but  the  inspector  shall  test  and  give  a  cer- 
tificate as  to  the  accuratcncss  of  a  meter.      There  can 
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be  no  objcciion,  as  1  uiulersiaiul  it,  to  llio  electric 
lii^'-hliny  companies  lestiiii^-  tlieir  meters  as  often  as 
the\'  please,  pi  o\  ii.leii  lliey  ilo  ni>t  break  the  seal. 
Thev  can  test  it  in  situ  without  breakins^  the  seal,  but 
it'  the  meter  is  remo\  ei.!  aiul  the  seal  broken,  then  a  new 
test  bv  the  inspector  must  be  niaile  before  it  can  be 
llxed  tor  use  a>;aiu. 

Mr.  Hradshaw  :  Oo  you  allow  reinox  al  of  the  nu  ler 
.it  all  Manx'  companies  ha\ e  no  pi  o\  ision  lor  leslint; 
on  the  premises.  .\re  they  allowed  to  lake  tiieni  to 
their  laboratory  for  test,  if  the  seals  arc  not  broken? 

Mr.  llii^nian:    \'es,  so  loni;' as  the  seal  is  not  bi  okeii. 

Mr.  l.ambe:  The  act  says  "  every  person. "  That 
means  that  even  the  owner  of  the  meter,  as  I  read  it, 
has  no  ris;ht  to  test  that  meter. 

Mr.  Ilii^man:  The  construction  would  be  as  to  what 
constituted  a  test.  The  ilelinition  mii^ht  ha\  e  been  a 
little  better.  It  was  never  intended  that  it  should  pre- 
vent the  companv  from  ascertaining;-  the  condition  of 
its  meters. 

Mr.  A.  .\.  \\'riL;hl:  1  mi-ht  say  thai  1  was  in  the 
House  at  the  lime  this  law  was  anuiuled,  and  I  voted 
for  it,  because  1  thought  it  was  a  i^ood  thiui^.  As  Mr. 
Hii^man  has  just  said,  if  these  people  came  to  the  large 
cities  and  went  around  to  our  customers,  and  told  them 
that  their  meters  were  all  wron^;,  .uul  that  they  were 
beiny  swindled  out  of  so  much  money,  they  would 
cause  all  our  customers  to  be  aflectcil  with  the  fear 
that  the  meters  were  wion-,  and  thai  they  were  being- 
cheated,  and  that  the  electric  li_i;hl  men  were  a  lot  of 
swindlers. 

Mr.  Lambe  :  Another  curious  point  that  I  have 
noticed  is  that  the  Act  says,  "  Within  12  months  after 
the  expiration  of  fi\  e  \  ears."  This  means,  does  it  not, 
that  the  meter  has  to  be  inspected  only  every  six  years  ? 

Mr.  Hig;man  :  We  could  not,  of  course,  say  exactly 
hve  years.  There  has  g:ot  to  be  some  leeway  tor  the 
brini^ing-  in  of  the  n-ielers.  If  you  said  five  years, 
lei,'-allv  vou  could  be  tied  down  to  the  very  day. 
.Manifestly,  yon  could  not  do  thai. 

Mr.  Fisk  :  ll  is  a  very  good  thing. 

Mr.  lligman  :  We  might  have  said  within  two 
months,  or  some  such  time,  but  we  thought  that  one 
vear  would  be  less  onerous  on  the  companies. 

Mr.  Lambe  :  W  hy  ■: 

Mr.  Higman  :  An  interim  test  maybe  made  at  any 
time  either  by  the  conipan\  or  by  the  consurner,  a  test 
for  u-hich  only  fifty  cents  is  charged,  irrespective  of  the 
capacity  of  the  meter,  so  that  every  facility  is  offered 
in  that  respect. 

Mr.  Fisk:  I  don't  believe  that  a  company  could  keep 
out  a  n-)clcr  f(  .r  \\  \  c  years. 

Mr.  Wright  ;  1  beliexe  you  are  right,  too. 

Mr.  Higrnan:  \\'ell,  we  thought  it  preferable  to  put 
the  electric  meter  on  the  same  basis  as  the  gas  meter, 
which  is  five  years. 

Mr.  A.  A.  Wright  :  Well  then,  you  reinspect  any 
time  before  that  for  fifty  cents. 

Mr.  Higman  :  Any  time. 

Mr.  A.  A.  Wright:  W^e  will  have  all  our  meters 
tested  after  they  ha\e  been  out  for  four  years  and 
eleven  months  for  filtx  cluIs  eacli. 

Mr  Higman  :  Meters  are  now  systematically  cleaned 
and  tested  by  the  companies  belorL-  ilie\-  arc  subn-iitted 
to  the  Government  officers  for  inspection,  and  I  think 
the  Depurtment  ma\-  rLascmablv  claim  sonie  credit  tor 
this  improved  condiiicn  ol  allairs.  During  the  first 
year  of  the  inspection  nunc  than  50  per  cent,  of  the 
meters  were  rejected  as  bcin-  iiiaccui-alc.  Meters  as 
manufactured  to-day  are  Ian  1\  dusi -proof  and  many  of 
the  types  will  stand  up  against  a  five  years'  run,  but  at 
50  cents  for  each  test  they  can  be  taken  down  every 
week  if  necessary. 

Mr.  Bradshaw:  I  don't  belie\c  that  anyone  ought  to 
leave  a  meter  out  five  years.  I  do  ncM  care  how  gixul 
it  is,  it  would  be  better  to  pay  his  liliy  cents  and  ha\ e 
it  attended  to  before  that  time.  l  lie  best  companies  in 
the  States,  using  various  makes  ot  meters,  rarel}-  let 
them  run  over  a  year's  time,  and  he  ought  to  have  his 
department  fixed  so  that  he  could  test  them  e\  cry  year. 
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In  the  end  you  wall  save  money  by  having  a  system- 
atic test  in  some  simple  way,  which  will  tell  you  how 
the  meter  is. 

The  President  :  1  think  that  is  the  practice  with  some 
of  the  lai-ge  companies  in  Canada  that  I  know  of.  It 
would  be  almost  impossible  to  test  all  your  meters  in 
one  ycai",  unless  one  had  a  very  large  staff,  which 
wanikl  increase  the  operating  expenses  very  consider- 
ably. We  w  atch  the  behavior  of  our  meters  in  a  good 
many  w  ays.  W'e  endeavor  to  have  an  annual  inspec- 
tion of  ;ill  customers'  pren-iises  once  a  year.  While 
inspecting  the  premises,  the  inspector  checks  up  the 
meter,  ;md,  in  addition,  our  billing  department  analyses 
the  readings  as  taken  by  the  meter  readers,  and  the 
\  ei  y  instant  there  is  any  disrcrepancy  in  readings,  that 
meter  is  checked  up  right  off.  If  there  is  any  doubt 
the  meter  is  taken  down  and  tested.  The  meter  readers 
are  also  instructed  to  test  doubtful  meters  by  turning 
on  a  light. 

Mr.  A.  A.  Wright:  I  would  just  like  to  ask  Mr. 
Bradshaw  how  they  do.  Our  way  is  this:  I  send  a 
man  around  with  a  five  candle  power  lamp.  We  take 
off  the  lamp  and  put  on  the  five  c.p. ,  and  if  it  stiarfs  on 
five  c.p.,  we  take  it  for  granted  it  is  all  right.  Now, 
is  there  any  better  way  than  that  ? 

Mr.  Higman :  I  might  say  that  an  emplo3'ee  of  one 
of  the  electric  companies  informed  the  Minister  of  our 
Department  that  he  had  a  scheme  whereby  he  could 
make  the  meters  go  fast  or  slow  without  going  near 
them,  and  as  I  understand  it,  challenged  the  Depart- 
ment to  find  out  just  what  it  was.  I  am  aware  that  by 
reducing  the  speed  of  the  generator  and  consequently 
the  frequency,  alternating  current  meters  can  be  made 
to  go  fast.  In  doing  this  the  machine  would  have  to 
be  over  excited  in  order  to  maintain  the  voltage.  I  do 
not  think,  however,  that  companies  would  resort  to 
such  an  expediency  to  defraud  the  consumer.  Not- 
withstanding, I  think  it  may  be  necessar}'  for  the 
Department  to  regulate  the  variation  of  frequency  in 
the  same  way  as  the  electrical  pressure  is  now  regulated. 
I  would  like  to  avail  myself  of  the  present  opportunity 
of  saying  a  word  to  the  manufacturing  companies,  and 
it  is  that  the  Department  will  require  them  to  supply 
with  their  meters  more  exact  information  in  respect  of 
their  characteristics.  It  is  necessary  that  they  should 
fix  in  some  conspicuous  place  on  the  meter  cover  a 
sntall  plate  on  which  should  be  legibly  stamped  or  en- 
graved the  following  information:  (a)  the  rnanufactur- 
ers'  shop  number;  (b)  the  amperes;  (c)  the  volts;  (d) 
the  frequency  in  cycles;  (e)  the  number  of  revolutions 
per  minute  of  the  rotating  disc  when  the  meter  is 
working  under  full  load.  I  arn  aw-are  that  the  volts 
and  amperes  are  usually  given  on  the  dial  plates  of  n-iost 
meters;  the  frequency  is  pasted  on  the  back  of  some  and 
the  rotating  constant  is  usually  contained  in  a  pamphlet 
that  cannot  always  be  found  when  i-ieeded  and  often 
involved  in  an  equation  that  is  not  easily  understood  by 
those  immediately  concerned.  The  inforn-iation  I  have 
outlined  can  be  put  into  a  small  space  and  it  is  all  the 
information  that  is  needed  to  make  an  intelligent  test 
of  the  meter. 

Mr.  Fisk:  In  regard  to  that  variation  of  frequency, 
1  think  this  must  have  been  a  very  small  plant. 

Ml.  A.  A.  Wright:     And  a  sn-iall  man,  too. 

The  I'residenl  :  1  know  in  our  company  we  must 
have  our  frequency  absolutely  constant,  and  have 
apparatus  to  show  us  that  it  is  so,  so  that  if  the  i-rieters 
are  tested  for  frequency  we  never  have  any  trouble. 

Mr.  A.  A.  Wright  :  1  would  like  to  have  an  answer 
to  that  question  with  reference  to  the  testing  of  the 
meters. 

Mr.  Bradshaw  :  Of  course,  that  gives  you  an  indica- 
tion of  whether  the  meter  w  ill  actually  run  or  not.  .\ 
lanip  20  w-;itts,  that  is  a  good  light  to  test  it  on,  but 
that  is  no  test  as  to  the  accuracy  of  the  meters.  It 
might  lie  jo  or  J5,  and  one  would  not  know  whether  it 
w.as  oi-  not  if  you  did  not  have  an  instrument  to  check 
it.  One  wa\  is  to  take  some  form  of  integrating  stand- 
ard, w  hich  is  pretty  generally  in  use  all  over  the  States 
now,  and  meters  are  being  made  speciall)-  for  that 
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purpose,  with  two  or  three  series  coils,  so  that  any 
meter  will  contain  in  itself  different  capacities  for  all 
meters  that  the  central  station  would  have,  and  a  man 
can  make  a  test  on  the  meters  in  service  almost  as 
quick  as  he  can  make  the  inspection.  I  know  of  at 
least  three  big  companies,  one  in  Pittsburg,  one  in  New 
York,  and  the  other  in  the  west,  where  they  are  using 
that  method  entirely,  and  the  manufacturers  are  now 
coming  to  that  point  that  they  are  making  these  special 
meters  for  high  power  work,  and  it  seems  to  be  the 
cheapest  and  most  reliable  method  for  full  service. 

Mr.  Fisk  :  In  our  company  we  have  a  very  good 
scheme.  We  have  incandescent  lamps  of  different 
candle  power  on  a  board  which  can  easily  be  carried 
around.  This  small  bank  of  lamps  is  checked  up  with 
a  standard  watt  meter  at  the  office,  on  different  volt- 
ages. This  with  a  volt  meter  and  stop-watch  makes  a 
very  good  outfit  for  portable  work. 

Mr.  Bradshaw  :  This  method  is  in  use  in  a  good 
many  states,  too. 

Mr.  Leonard  :  I  would  like  to  move  a  very  hearty 
vote  of  thanks  to  Mr.  R.  T.  Mackeen,  Mr.  William 
Bradshaw,  and  Mr.  A.  B.  Lambe,  the  authors  of  the 
three  interesting  and  very  able  papers  read  to  us  this 
afternoon.  Carried. 

The  Convention  then  adjourned  until  the  following 
morning. 


SECOND  DAY. 

The  Convention  resumed  at  11  a.m. 

The  President  :  It  is  absolutely  necessary,  in  order 
that  the  programme  may  be  carried  out  as  arranged, 
that  we  get  through  in  time  to  be  over  at  the  Windsor 
Hotel  by  12.45.  Unless  this  is  done,  we  cannot  com- 
plete our  programme.  I  hope  that  the  balance  of  the 
members  will  come  in  as  the  morning  proceeds.  Mr. 
Higman  yesterday  referred  to  a  resolution  of  the 
International  Electrical  Congress.  I  will  now  read  his 
letter. 

Ottawa,  April  28th,  1905. 
Secretary  Canadian  Electrical  Association,  Toronto. 

Dear  Sir :  In  accordance  with  a  resolution  adopted  by  the 
International  Electrical  Cong-ress  at  St.  Louis  in  September  of 
last  year,  I  have  the  honor  to  submit  for  the  inforniaiion  of  the 
Canadian  Electrical  Association  copy  of  a  resolution  adopted  by 
the  Congress  in  relation  to  the  International  standardization 
of  the  nomenclature  and  ratings  of  electrical  apparatus  and 
machinery. 

I  shall  be  pleased  to  receive  at  an  early  date  the  views  of  the 
Executive  of  your  Association  with  regard  to  the  proposal  ;  and 
whether  in  the  event  of  the  formation  of  an  International  Electri- 
cal Congress  your  Association  will  be  prepared  to  appoint  a 
representative  for  Canada. 

It  will  be  observed  by  reference  to  the  "  Proceedings  "  that 
this  Congress  relates  to  the  standardization  of  electrical 
machinery  and  not  to  electrical  units  ot  measure.  The  Congress 
on  tlu'latter  subject  will  be  composed  of  delegates  appointed  by 
the    various  governments. 

Awaiting  your  earliest  reply,  I  remain,  Sir, 
Your  obedient  servant, 


o. 

HrCMAN, 

Delc-g. 

If  of  \h 

^  Government  of  Canada 
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tion  ol  the  noini-ir.  lal  ui".>  arrd  ratings  ol  ek'ctrical  appar  atirs  and 
machine  ry. 

"If  the  ab.ui-  r.-c.iiiiinenda(i.in  me.'ls  tin;  ;ippiaival  t)f  the 
Chamber  of  l).-l.-gal.'s,  ll  Is  su-',msI  I  |,\  \  .mi-  committee  that 
much  of  I  li.-  w  .11  k  .oiil.l  111  I.  .  .Mii|ilr,li.  il  !m  rill  ia-s])oiulence  in 
the  first  inslaiu  .-,  ami  by  ill.-  a | ip, m 1 1 1 1 1 u  1 1 1  I'l  a  ^.-nei'al  secretary 
topr-es.TV.'  I  Ik-  r.-.ni  .Is  an.  I  .  a  \  si  a  Hi/.'  I  he  [loinls  of  disagreement, 
il  anv,  wlili  li  ina\-  aiis.-  lu-U\.-.ai  tin-  methods  in  vogue  in  the 
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"  It  is  hopetl  that  if  llu-  r  .  coirrmendation  of  the  Chamber  of 
Delegates  be  atlopted,  the  commission  iiray  eviMitually  become  a 
permanent  one. " 

Mr.  J.  J.  Wright  :  Mr.  President,  1  move  lliat  lite 
communication  be  rcrcrict!  lo  the  new  ICxectitive,  to 
take  action  in  the  mailer. 

Mr.  Higinan  :  Before  this  molion  is  passed,  I  would 
like  to  call  attention  to  the  resolution.     I  may  say  that 


the  matter  was  primarily  taken  up  by  Col.  Crompton, 
of  London.  He  has  for  some  years  been  collecting 
data  on  the  subject,  and  has  spent  several  thousand 
pounds,  he  tells  tne,  of  his  own  money  in  forwarding 
the  project.  The  Congress  at  St.  Louis  decided  to 
second  his  efforts  in  that  respect,  and  the  following 
resolution  was  passed  in  the  Chamber  of  Delegates  : 
"  That  the  delegates  report  the  resolution  of  the 
chamber  as  to  international  standardization  to  their 
respective  technichal  societies,  with  the  request  that 
the  societies  take  such  action  as  may  seem  best  to  give 
effect  to  the  resolution,  and  that  the  delegates  be 
requested  to  communicate  the  result  of  such  action  to 
Col.  R.  E.  B.  Crompton,  Chelmsford,  England,  and 
to  the  president  of  the  American  Institute  of  Electrical 
Engineers,  New  York  City."  As  will  be  seen,  the  sub- 
mitting of  this  resolution  to  the  technical  societies  of 
Canada  devolved  upon  me,  and  I  may  say  that  the 
Canadian  Society  of  Civil  Engineers  have  notified  me 
that  they  are  in  perfect  accord  with  the  aims  of  Col. 
Crompton  and  the  proposed  international  commission. 
It  will,  however,  devolve  on  this  Association  to  select 
the  delegate  to  represent  Canada  on  the  commission. 
As  the  commission  is  to  deal  with  the  standardization 
and  rating  of  electrical  macliinery,  the  choice  of  a 
delegate  will  necessarily  have  to  be  made  from  among 
the  manufacturers  or  consulting  electrical  engineers, 
and  I  have  no  doubt  that  the  Council  of  the  Association, 
or  the  Executive,  will  be  able  to  meet  the  requirements 
of  the  case.  When  the  delegate  has  been  chosen,  and 
reported  by  me,  my  duties  in  regard  to  the  matter  will 
have  ended. 

Mr.  A.  A.  Wright  :  Mr.  Chairman,  I  have  much 
pleasure  in  seconding  that  resolution. 

The  President  :  It  has  been  moved  by  Mr.  J.  J. 
Wright  and  seconded  by  Mr.  A.  A.  Wright  that  this 
matter  be  referred  to  the  Executive.  Is  that  the  wish 
of  the  meeting  ?  Carried. 

The  President  :  The  first  paper  on  our  programme 
is  one  by  Mr.  A.  L.  Mudge  entitled  "The  Operation  of  Al- 
ternators in  Parallel."  I  am  extremely  sorry  that  Mr. 
Mudge  is  not  able  to  be  here  himself.  As  I  did  not 
arrange  to  get  any  person  to  read  the  paper,  I  am 
obliged  to  read  it  myself. 

The  President  :  It  is  most  unfortunate  for  us  that 
Mr.  Mudge  was  not  here  to  read  the  abstract  of  his 
paper  himself,  as  he  could  have  dilated  upon  the  little 
points  that  have  come  out  in  his  paper  as  he  went 
along.  I  personally  have  not  had  the  time  to  read 
through  or  thoroughly  digest  this  paper,  and  I  am 
sorry,  as  I  am  therefore  unable  to  do  full  justice  to  it, 
but  the  points  mentioned  are  well  known  to  all  station 
operating  men,  and  as  there  are  a  good  many  station 
operating  men  here  who  are  familiar  with  the  points 
raised,  I  hope  that  we  will  now  hear  a  few  words  from 
some  of  them.  I  think  it  is  advisable  to  have  the  dis- 
cussion immediately  after  the  papers  are  read.  We 
tried  the  method  of  reading  all  the  papers  first,  and 
having  the  general  discussion  afterwards,  yesterday 
afternoon,  and  it  was  not  a  success  ;  so  if  there  is  go- 
ing to  be  any  discussion,  I  would  ask  the  members  to 
rise  promptly  and  discuss  the  papers,  in  order  that  we 
iu.i\  lai  iN  .nit  our  programme  in  due  time. 

Tho  President  :  Have  you  anything  to  say,  Mr.  Bur- 
son  ? 

Mr.  Burson  :  With  regard  to  synchronous  motors, 
lliey  ,110  the  most  satisfactory  drive  for  operation  of 
gciK  i  ainrs  in  parallel,  such  as  the  Shawinigan  station. 
Tliat  type  gives  a  speed  absolutely  constant.  With 
an  induction  motor  speed  depends  naturally  upon  slip, 
and  the  slip  depends  on  the  resistance  of  your  rotor. 
Hence  il  is  ,i  \ .  i  \  hard  thing  to  make  two  machines  ex- 
actly alii;.-  as  u  i;,n'ds  ftiU  load  speed.  If  you  can  get 
your  two  induction  motors  to  have  the  same  slip  at 
full  load,  and  you  operate  them  both  at  full  load,  then 
your  two  A.  C.  generators  will  be  driven  at  the  same 
speed,  and  will  have  the  same  frequency.  But  the 
operation  is  not  as  satisfactory  as  with  the  synch- 
ronotis  motors.  As  regards  the  motor  being  two  or 
three  phase,  it  makes  no  difference  in  operation. 

Mr.  Lambe  :  I  would  like  to  ask  if  three  phase 
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motors  jjivc  a  more  unifoiin  dii\e  than  tw  o  phase,  also 
if  the  anjjular  velocity  ol'  a  three  eyliiuler  en_i^ine 
is  more  uniform  than  the  aiii^ular  \eloeity  of  a  two 
cylinder  eiii;ine  as  applied  10  parallel  operation  of 
alternators. 

Mr.  HIack  :  On  \ai  ious  iieeasioiis  1  hav  e  leqniretl  to 
look  into  the  matter  of  parallel  i^peralion,  anel  I  think 
I  am  in  a  position  to  answer  Mr.  Laiiibe'>  question. 
The  ansiular  velocity  of  the  three  cylindei  eni^ine  is 
practically  the  same  as  the  two  cylinder  eiii^ine,  i.  e. , 
cranks  set  at  uo  deijfees  and  cranks  set  at  ()(>  det;rees 
iji\e  practically  the  same  results  as  far  as  the  parallel 
operation  of  A.  C  machines  is  coneei  ned.  W  illi  refer- 
ence to  the  synchronous  motors  drixin;^  A.  (.'.  L;enera- 
tors,  and  also  induction  motoi's  dri\  ini;  A.  C.  j^enera- 
tors,  several  interesting;  problems  come  up.  When 
you  use  a  synchronous  motor  or  imluetion  motor  to 
drive  an  A.  C  t;-enerator  tiiere  is  i^eneially  a  dillerenee 
in  frequency,  that  is,  you  ha\e  _>5  or  :;<)  eycles,  and 
you  require  to  change  to  ()()  e\eles.  \\  here  you  lia\  e 
^^o  cycles  there  is  no  diilieully  in  parallelin;.;-  on  the  30 
cycle  end  and  also  on  the  cycle  end,  as  \  oulia\  e  just 
halt  the  number  of  poles  on  the  motor  thai  you  have 
on  the  00  cycle  generator.  When  you  have  25  cycles 
and  wish  to  change  it  to  60  cycles  it  is  a  little  more 
ditlicult,  ;is  25  and  60  are  not  multiples  of  each  other. 
Hence  great  care  has  to  be  used, in  selecting  the  proper 
number  of  poles  on  both  motor  and  generator.  This 
was  first  noticed,  I  believe,  in  the  Buffalo  sub-station 
supplied  with  25  cycle  current  from  Niagara  Falls. 
The  synchronous  motor  had  eight  poles  and  the  60 
cycle  generator  had  20  poles.  It  was  found  that  when 
the  motors  were  put  in  parallel  tHat  some  times  it  was 
impossible  to  parallel  the  60  cycle  end.  Upon  investi- 
gation it  was  found  that  there  were  just  four  points  at 
which  both  the  25  cycle  end  and  the  60  cycle  end  of  the 
units  could  be  paralleled.  With  other  combinations  of 
poles  it  becomes  more  difficult  to  parallel.  Another 
interesting  problem  which  comes  up  when  using 
synchronous  motor  frequency  changers  which  Mr. 
Burson  might  have  told  us  about  when  he  referred  to 
the  frequency  changing  sets  at  the  Shawinigan  sub- 
station, which  w^e  hope  to  have  the  pleasure  of  seeing 
in  operation  this  afternoon,  is  the  difficulty  of  making 
the  last  unit  put  on  the  bus  bars  take  its  share  of  the 
load.  As  the  switching  in  and  dividing  the  load  on  an 
A.  C.  generator  driven  by  a  synchronous  motor  has  to 
be  treated  differently  than  a  unit  driven  by  an  engine 
or  water  wheel,  the  operation  in  multiple  of  frequency 
changers  driven  by  synchronous  motors  is  of  consider- 
able interest.  Imagine  an  A.  C.  generator  driven  by  a 
synchronous  motor  to  be  in  operation  and  a  second 
unit  to  be  connected  in  parallel  with  the  first.  Imagine 
that  the  first  set  is  carrying  full  load  and  that  the 
second  set  is  to  divide  the  load  with  it.  The  motor 
end  of  the  unit  can  be  parallel  in  the  usual  manner  by 
adjusting  the  full  current  so  that  the  potential  difference 
between  the  bus  bars  and  the  synchronous  motor 
vanishes  and  then  closing  the  switch  connecting  it  with 
the  bus  bars  the  instant  they  are  in  step.  If  the  gen- 
erator end  of  the  set  is  synchronized  in  the  same  way 
it  is  not  possible  to  make  it  take  any  load.  If  the  field 
current  of  the  60  cycle  generator  end  is  diminished  or 
increased  the  load  on  the  frequency  changer  remains 
unaltered,  and  the  effect  of  changing  the  excitation 
results  only  in  an  increase  of  the  cross  currents  between 
the  two  sets.  Now,  in  order  to  make  the  second  set 
divide  the  load  with  the  first,  it  becomes  necessary  to 
abandon  the  usual  method  of  paralleling  and  to  do  so 
in  the  following  manner  :  First  parallel  on  the  motor 
end  in  the  usual  way  and  then  when  paralleling  on  the 
generator  end  of  the  set  make  the  field  current  of  the 
new  unit  the  same  as  on  the  loaded  unit.  Then  when 
they  are  in  step  close  the  switch  connecting  the  second 
unit  on  the  bus  bars  and  the  machines  will  divide  their 
load.  It  is  necessary,  of  course,  that  the  machines  have 
the  same  characteristics.  Any  person  who  is  interested 
in  this  particular  case  of  parallel  operation  will  find  a 
good  article  by  Dr.  B.  A.  Behrend  in  the  Electrical 
World,   February   13,   1904.    With  reference  to  the 


parallel  operativMi  of  A.  C.  generators  driven  by  induc- 
tion motors,  tiKie  are  also  a  few  points  which  require 
attention,  as  iln,'  uKlhod  is  dill'ei-ent  from  the  usual  pro- 
ceilure  w  lien  ^'u^ines  or  w  ater  wheels  supply  the  motive 
power.  I'lT  i  xaniple,  suppose  you  have  an  A.  C. 
genei  alpr  di  i\ en  by  an  induction  motor  fully  loaded 
anil  as  \oui-  loat,!  is  increasing  you  wish  to  put  another 
niaeliine  on  the  bus  bar.  Suppose  the  load  came  up 
quiekU  and  there  is  a  hea\}'  o\'erload  on,  then  your 
speed  w  ill  be  sa}-  4  below  synchronism.  When  you 
start  up  \onr  new  set,  also  driven  by  an  induction 
motor,  it  w  ill  run  at  synchronous  speed,  as  all  induction 
motors  run  at  synchronous  speed  when  not  loaded.  It 
w  ill  lliei  efore  be  necessary  for  you  to  open  the  switch 
on  the  induction  motor  and  parallel  on  the  60  cycle 
end  when  your  speed  is  falling,  then  close  your  induc- 
tion motoi-  su  itch  again.  I  am  assuming,  of  course, 
that  \our  induction  motors  are  of  the  squirrel  cage 
type.  I'liese  various  points  which  1  have  mentioned 
do  not  make  the  parallel  operation  of  the  units  any  less 
satisfactory,  but  would  merely  cause  a  person  to  do 
a  little  thinking  if  he  should  attempt  parallel  operation 
without  knowing  the  tricks  of  the  trade,  as  it  were. 
Before  resuming  my  seat  I  would  like  to  ask  Mr. 
Burson  a  question  in  reference  to  induction  motor 
frequency  changing  sets.  As  you  all  know^,  one  of  the 
big  objections  to  large  squirrel  cage  induction  motors 
is  their  heavy  starting  currents.  Now,  as  I  explained 
a  few  moments  ago,  it  is  necessary  in  starting  and 
paralleling  one  of  these  sets  to  throw  the  induction 
motor  on  and  then  take  it  off  and  then  put  it  on  the 
second  time.  What  starting  current  will  it  take  the 
second  time  the  switch  is  closed  ? 

Mr.  Burson  :  It  will  take  the  current  which  it  will 
have  if  it  were  operated  running  on  the  line,  with  a 
slip  of  4%.  It  will  not  take  the  full  load  starting 
current. 

Mr.  Pratt  :  I  would  like  to  ask  if  there  would  be 
any  difficulty  in  synchronizing  two  generators,  one 
water  wheel  driven,  and  one  steam  driven,  the  steam 
generator  being  run  at  much  higher  speed  than  the 
water  wheel  driven  unit. 

The  President  :  We  have  operated  generators  that 
are  run  from  water  power  plants,  in  parallel  with 
generators  in  other  stations  operated  by  steam,  and 
experience  no  difficulty.  We  receive  power  from  water 
power  plants  at  Chambly,  Lachine  and  also  at  Shaw- 
inigan, and  also  have  auxiliary  steam  plants.  We 
have  connected  those  various  stations,  and  we  have  no 
difficulty  whatsoever  in  paralleling  the  steam  plants 
with  the  water  wdieel  plants. 

Mr.  Black  :  Mr.  Pratt's  problem  is  a  little  more 
difficult  than  appears  on  the  surface.  I  think  he  refers 
particularly  to  133  cycle  generators. 

Mr.  Pratt  :  We  expect  to  change  to  60  cycle. 

Mr.  Black  :  Well,  then,  it  largely  depends  on 
whether  your  machine  is  direct  driven  or  belt  driven, 
and  it  also  depends  on  the  nature  of  the  governor  of 
your  engine.  If  it  is  a  fast  running  machine,  then 
there  should  not  be  any  trouble  at  all,  particularly  if 
your  water  wheel  capacity  is  large  in  comparison  with 
the  belted  unit  which  is  driven  by  the  engine.  In 
the  case  Mr.  Thornton  refers  to,  we  found  that  by 
having  the  water  wheel  units  on  the  line  first,  and  put- 
ting everything  in  parallel  with  them,  there  was  no  diffi- 
culty at  all.  We  could  parallel  engines  that  would  not 
run  in  parallel  by  themselves,  provided  that  they  had 
the  water  wheel  even  angular  \  elocity  to  steady  them 
up.  After  you  lia\  e  started  a  number  in  parallel,  then 
you  could  put  alniosi  .niytliing  in  parallel  with  them. 

Mr.  Pratt  :  In  this  ca-e  the  generator  will  be  belt 
driven,  and  the  engine  will  be  high  speed. 

Mr.  Black  :  How  many  cranks  w  ill  you  have  ? 

Mr.  Pratt  :  One. 

Mr.  Black  :  I  don't  think  you  will  have  any 
difficulty. 

Mr.  Lambe  :  As  a  general  rule,  are  not  the  diffi- 
culties of  parallel  operation  rather  exaggerated.  1 
know  a  case  where  a  couple  of  belt  driven  machines, 
high  frequency,  dissimilar  make,  are  being  operated  on 
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the  same  circuit  in  the  same  station,  and  are  thrown 
in  or  out  of  parallel  with  the  greatest  ease.  Then 
there  is  another  point  that  also  strikes  me  as  being- 
contrary  to  what  would  seem  to  be  the  general  opinion, 
namely,  the  further  apart  you  have  your  stations  the 
easier  it  is  to  parallel  them.  The  worst  case  is  when 
your  machines  are  side  by  side  in  the  same  building- 
and  direct  connected  to  engines  the  velocity  of  which 
is  not  regular. 

The  President  :  I  think  what  Mr.  Lambe  says  is 
perfectly  true — that  there  is  a  good  deal  of  exagger- 
ation, and  if  you  ask  a  station  operator,  he  would  say 
there  was  no  difficulty  at  all.  Is  there  anybody  else 
why  has  had  experience  with  parallel  operation  ? 

Mr.  Macfarlane  :  I  can  only  say  that  I  have  not  had 
very  much  trouble  in  paralleling,  and  have  come  to  the 
conclusion  that  practically  any  combination  of  engine 
and  water  wheel  driven  generators  can  be  successfully 
run  together,  and  have  usually  found  this  the  most  satis- 
factory way  to  operate  even  when  the  different  units 
were  some  distance  apart. 

Mr.  Fisk  :  In  order  to  see  that  your  synchronizing 
lamps  are  all  right,  it  is  a  very  simple  thing  to  simply 
disconnect  the  terminals  from  one  machine,  and  ener- 
gize all  the  transformers  from  the  other,  and  note  if 
the  synchronizing  lamps  show  synchronism.  If  the 
lamps  do  not  show  synchronism,  the  connections 
should  be  so  changed  so  that  they  will.  If  this  rule  is 
adhered  to,  it  does  not  matter  if  the  transformers  are 
of  different  make,  they  are  bound  to  come  out  alright 
I  think  this  is  a  point  which  should  be  emphasized,  as 
an  inexperienced  man  may  have  a  great  deal  of  diffi- 
culty in  trying  to  operate  his  machines  in  parallel  be- 
cause he  has  not  got  his  phasing  lamps  properly 
connected. 

Mr.  Macfarlane  :  As  to  whether  the  machines  are  to 
be  thrown  together  when  the  synchronizing  lamps  are 
dark  or  bright  I  think  a  very  good  way  is  to  discon- 
nect the  leads  close  to  the  incoming  generator  and 
then  close  the  switch  of  that  generator  the  synchron- 
izing lamps  will  thus  either  be  bright  or  dark  accord- 
ing to  the  way  the  transformers  have  been  connected, 
and  this  is  the  condition  the  lamps  should  be  in  when 
the  generators  are  thrown  together. 

The  President  :  Well,  gentlemen,  if  there  is  no 
further  discussion  I  will  proceed  to  the  reading  of  the 
next  paper.  I  will  now  ask  Mr.  A.  J.  Burson  to  pre- 
sent his  paper  on  "Induction  Motors.'"  The  paper 
appears  elsewhere. 

Mr.  Burson  :  It  is  the  aim  of  the  above  paper  not 
to  go  fully  into  the  theory  of  the  polyphase  induction 
motor,  but  to  start  a  discussion.  In  my  opinion  more 
is  to  be  gained  from  a  live  discussion  than  in  any  other 
way. 

The  President:  Well,  gentlemen,  let  us  have  the 
questions. 

Prof.  Herdt  :  Accurate  testing  of  large  induction 
motors  is,  as  you  know,  diHicult,  besides  requiring 
large  amount  of  clccl  l  iral  pm\'ur  to  c;n'r\-  out  the  lest 
under  full  loud.     An  ,n  i  mu  IIuhI  Uh  pi  c Jcl i.'ruiin- 

ing  their  perf\irni;iiux'  witlioul  iiiakMgoing  load  tost  is 
evidently  of  great  value.  Having  had  occasion  to  test 
a  number  of  induction  motois,  and  also  applying  the 
circle  diagram  nu'lluul,  \\t\  s.itisfactory  results  were 
obtaiiK'd  aneUk  inoiisl  r.il^'il  llu  \  cry  close  limits  within 
which  it  works  ouk  1  lu'  c\\\  \c  ellagram  as  shown  to  us 
by  Mr.  Burson  is,  however,  of  still  more  value  for 
designing  and  allows  the  designer  lo  work  out  clearly 
and  with  certainty  a  machine  to  give  a  desired  perform- 
ance. It  is  a  pleasant  duty  for  me  to  congratulate 
Mr.  Burson  on  his  able  paper,  for  I  have  had  the  good 
fortune  to  have  Mr.  Burson  as  a  colleague,  he  having 
left  us  only  a  few  years  ago.  Since  that  time  Mr. 
Burson  has  made  a  specialty  of  induction  motor 
design,  a  subici  I  nl  wlii.  h  he  has  by  his  paper  to-day 
shown  hiniscU'  to  lu-  ihr  master. 

Mr.  Black  :  1  would  like  to  ask  Mr.  Burson  if  this 
circle  diagram  can  be  applied  to  induction  motors  of  the 
same  type  as  made  by  the  Stanley  Compan,  and  whichy 
were  exploited  in  Canada  by  the  Royal  I'-leclric  Com- 


pany ?  They  differ  considerably  from  the  motors  now 
on  the  market. 

Mr.  Burson  :  The  circle  diagram  can  be  applied  to 
any  induction  motor,  since  it  is  theoretically  correct.  I 
might  say  that  in  our  test  room  we  make  a  complete 
test  and  circle  diagram  for  each  motor,  and  hence  are 
able  to  determine  accurately  its  performance,  and 
where  the  design  may  be  altered  to  advantage. 

Mr.  Black:  How  does  the  theoretical  efficiency  as 
taken  from  this  diagram  compare  with  that  as  given 
by  the  brake  test  ? 

Mr.  Burson:  It  compares  very  well.  The  only 
difference  which  may  exist  will  be  in  the  resistance 
losses  in  the  stator  and  rotor.  If  both  the  circle 
diagram  and  brake  test  are  carefully  made,  the 
variation  should  be  negligible. 

Mr.  Black  :  In  the  squirrel  cage  type  of  motor  the 
rotor  resistance  is  very  low,  is  it  not  ? 

Mr.  Burson  :  Yes,  the  resistance  is  low,  but  not  so 
low  necessarily  as  the  resistance  of  a  coil-wound  rotor. 
As  has  been  stated,  the  starting  torque  is  proportional 
to  the  rotor  resistance  loss.  In  a  squirrel  cage  motor, 
the  rotor  resistance  is  a  fixed  quantity,  except  for 
changes  due  to  temperature,  and  if  a  large  starting  tor- 
que is  required,  the  resistance  of  the  rotor  must  be  higher 
than  if  a  small  starting-  torque  is  required.  In  other 
words,  an  increase  in  resistance,  within  certain  limits, 
results  in  an  increase  in  starting  torque.  In  the  case 
of  the  coil-wound  rotor,  external  resistance  is  intro- 
duced when  starting  and  is  cut  out  when  the  motor  is 
up  to  speed. 

Mr.  Bucke  :  How  do  you  measure  the  resistance  of 
a  squirrel  cage  rotor  ? 

Mr.  Burson  :  The  resistance  of  a  squirrel  cage  rotor 
cannot  be  measured  directly.  The  resistance  loss, 
however,  can  be  measured,  and  the  effective  resistance 
calculated.  The  resistance  loss  is  determined  b}' 
meansof  the  static  torque  measurement,  which  is  made 
as  follows:  In  the  stator  circuit  is  an  ammeter,  volt- 
meter and  wattmeter.  On  the  rotor  shaft  is  clamped  a 
beam  carrying  a  weight  which  is  balanced  against  the 
electrical  torque.  This  torque  in  foot  pounds  may  be 
plotted  against  volts  on  the  stator.  More  generally, 
however,  the  torque  is  expressed  in  synchronous  kilo- 
watts, that  is,  the  output  of  the  motor  at  synchronous 
speed  for  a  certain  torque  value  in  foot  pounds.  It  is 
equal  to 

WRx2lI;/  X  =  746         WR  ^  torque  in  foot  pounds. 

33,000  //  =  revolutions  per  niinute. 

From  this  value  may  be  deduced  the  effective  resist- 
ance. 

Mr.  Black:  If  the  resistance  of  a  coil  wound  rotor  is 
very  low,  what  means  are  taken  to  measure  it  ? 

Mr.  Burson  :  It  may  be  measured  by  the  ammeter- 
voltmeter  method. 

Mr.  Lambe  :  How  is  the  current  in  a  squirrel  cage 
rotor  measured  ? 

Mr.  Burson  :  The  current  in  a  squirrel  cage  rotor 
cannot  be  measuied  directly.  If  we  neglect  leakage, 
the  number  of  ampere  turns  on  the  stator  is  equal  to 
the  number  of  ampere  turns  on  the  rotor.  This  value 
divided  by  the  value  of  rotor  bars  gives  the  eifective 
current  per  bar.  Dividing  the  .synchronous  kilowatts 
by  the  stjuare  of  the  effective  current  gives  the  efl'ecli\  e 
resistance.  The  current  distribution  may  be  worked 
out  theoretically,  but  this  is  quite  complicated. 

Mr.  Denis  :  You  spoke  of  increasing  the  starting- 
torque  by  increasing  the  rotor  resistance.  Do  you  get 
the  same  effect  by  introducing  an  auto-transformer  in 
the  primary  ? 

Mr.  Burson  :  The  effect  is  not  the  san-ie.  The  auto- 
transformer  is  used  to  reduce  the  starting  ciu'renl  by 
reducing  the  applied  primary  voltage.  As  has  been 
shown,  this  results  in  a  reduction,  and  not  an  increase 
in  the  starting  torque. 

Mr.  Black  :  Could  Mr.  Burson  give  me  (his  infor- 
mation about  the  induction  motor  ?  Supposing  that  after 
it  had  been  running  a  while,  the  bearings  wear  and  (he 
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rotor  g-cts  ofi"  centre,  what  ctVect  is  tliat  i^oiiig-  to  have 
on  the  operation  of  the  motor  ^ 

Mr.  Burson  :  li  will  have  no  noticeable  effect  until 
the  bearint,'s  have  w  orn  to  such  an  extent  that  the  rotor 
rubs  on  tiie  stator. 

Mr.  Lambe  :  When  the  rotor  is  otV  centre  will  not 
the  mai^netic  field  distribution  be  alVeeted  ? 

Mr.  Hurson  :  Ves,  it  will  ;  but  that  will  have  no 
cfTect  on  the  operation  of  the  motor. 

Mr.  Black  :  Supposing'  a  man  bu\s  a  motor  whicli 
he  presumes  is  large  enoui^h  to  run  his  factory.  He 
finds  it  will  not  start  the  load  and  is  in  a  iiuandarv  to 
know  what  to  do.  1  have  known  cases  wliere  the  man 
in  charge  would  saw  the  short  circuiting  rings  between 
the  rotor  bars.  I  would  like  to  ask  if  there  is  any 
better  way  of  increasing  the  starting  torque. 

Mr.  Burson  :  The  only  way  to  increase  the  starting 
torque  ot  a  squirrel  cage  motor  is  to  increase  the  rotor 
resistance.  This  is  done  by  decreasing  the  cross  section 
ot  the  short  circuiting  rings.  Sometimes  the  starting 
torque  of  a  motor — and  hence  its  slip — will  increase 
materially  after  the  machine  has  been  in  operation  for 
a  time.  This  is  due  to  the  contact  resistance  between 
the  rotor  bars  and  short  circuiting  rings  increasing. 

Mr.  Hilliard:  How  much  can  you  increase  the  start- 
ing torque  by  increasing  the  rotor  resistance  ? 

Mr.  Burson  :  The  amount  depends  altogether  upon 
the  design  of  your  machine. 

Mr.  Hilliard  :  Supposing  you  require  a  motor  with 
high  starting  torque  and  low  slip,  would  you  recom- 
mend the  use  ^  a  squirrel  cage  motor  and  a  clutch  ? 

Mr.  Burson  :  That  arrangement  can  be  and  is  used 
with  success.  There  are  cases,  however,  in  which  it 
has  not  been  entirely  satisfactory  on  account  of  the 
character  of  the  load.  A  motor  with  a  coil  wound  rotor 
would  give  much  better  results.  It  would  be  more 
expensive,  and  take  up  a  little  more  floor  space,  but 
the  results  would  more  than  counterbalance  these  dis- 
advantages. In  purchasing  a  motor,  it  is  best  to  explain 
to  the  company  supplying  it  the  exact  conditions  under 
which  it  is  to  operate,  since  their  engineers  are  then 
able  to  decide  upon  the  type  best  suited  to  the  work. 

Mr.  Black:  Mr.  Burson  speaks  of  the  motor  with  a 
coil  wound  rotor  being  more  expensive  than  a  squirrel 
cage  machine.  On  a  50  h.p.  motor,  what  would  this 
amount  to  ? 

Mr.  Burson.  I  really  could  not  say.  The  selling 
price  is  a  question  for  the  sales  department. 

The  President:  Too  much  starting  current  is  a  very 
objectionable  feature.  In  the  company  which  I  am  con- 
nected with,  we  insert  a  clause  in  our  contracts  stating 
that  the  motor  will  not  introduce  a  disturbance  on  our 
circuits.  In  some  instances  we  have  had  to  insist  on  a 
consumer  installing  a  clutch  for  starting  purposes. 

Mr.  Black  :  Take  the  opposite  condition,  where  the 
slip  is  too  great,  what  method  would  you  suggest  of  re- 
ducing it? 

Mr.  Burson  :  If  the  motor  initially  had  too  great  a 
slip  the  only  thing  to  do  is  to  put  in  new  short  circuit- 
ing rings  with  less  resistance. 

Mr.  Lambe:  Is  it  necessary  that  an  induction  motor 
should  have  a  very  small  air  gap? 

Mr.  Burson:  That  altogether  depends  upon  the 
guarantees  which  have  to  be  met.  As  has  been  ex- 
plained, other  things  being  equal,  a  high  power  factor 
means  a  small  air  gap.  The  leakage  factor  varies,  for 
small  gaps,  directly  as  the  length  of  gap.  The  max- 
imum power  factor  obtainable  is  equal  to^  \  i  ^^^^^ 
(5  =  leakage  factor. 

The  President:  As  Mr.  Wright  suggested,  we  are 
here  for  information,  and  it  seems  to  me  we  are  getting 
quite  a  lot  of  it. 

Mr.  Black  :  I  would  like  to  ask  Mr.  Burson  what  he 
considers  to  be  the  highest  voltage  it  is  wise  to  use  for 
induction  motors,  say  a  50  h.p.  motor. 


Mr.  Burson  :  It  is  not  good  practice  to  wind  any  in- 
duction motor  for  a  higher  voltage  than  2500  volts. 
Of  course,  there  are  special  cases  in  which  as  high  a 
voltage  as  66,000  may  be  used.  For  motors  up  to  75 
h.p.  550  volts  is  about  the  best  voltage  to  use,  and 
abo\  e  75  li.p.  2200  volts  is  more  desirable. 

Mr.  Black  :  Do  you  consider  a  25  cycle  motor 
better  than  the  60  cycle  motor. 

Mr.  Burson  :  The  25  cycle  motor  is  no  better  than 
the  60  cycle  motor,  except  in  cases  where  a  very  slow 
speed  is  necessary. 

Prof.  Herdt:  In  Germany,  I  think  it  is  specified  in 
all  contracts  that  the  motors  shall  have  coil  wound 
rotors.  In  fact  I  have  seen  very  few  squirrel  cage 
motors  over  15  or  20  h.p. 

Mr.  Burson  :  Labor  is,  of  course,  much  cheaper  in 
luirope  than  in  this  country.  Also  the  coil  wound 
rotor  has  reached  a  higher  state  of  perfection  there. 
Another  reason  for  the  use  of  this  type  of  motor  is  that 
the  European  power  company  cannot  and  will  not 
allow  the  heavy  starting  current  necessary  for  a  squirrel 
cage  motor. 

The  President :  I  think  some  of  us  will  have  to  put 
that  restriction  in  our  power  contract. 

Mr.  Black  :  One  great  drawback  to  the  induction 
motor  is  that  when  it  is  running  light  the  power  factor 
is  very  low.  I  would  like  to  ask  if  there  is  any  way  of 
increasing  the  power  factor  at  light  loads. 

Mr.  Burson  :  The  power  factor  may  be  increased  by 
the  use  of  capacity  in  the  motor  circuit.  This  however, 
is  not  altogether  practicable. 

Mr.  Black:  I  take  this  opportunity  to  move  a  very 
hearty  vote  of  thanks  to  Mr.  Burson.  I  am  sure  we 
have  derived  a  great  deal  of  information  from  Mr.  Bur- 
son's  paper,  and  the  thanks  of  the  Association  are  due 
to  him  for  the  way  in  which  he  has  answ^ered  the 
questions  which  have  been  put  to  him.  Carried. 

Professor  Owens'  paper  came  next  on  the  pro- 
gramme, but  owing  to  the  unavoidable  absence  of  the 
author,  it  was  not  presented.  Prof.  Herdt,  however, 
kindly  consented  to  explain  certain  curves  and  dia- 
grams in  connection  with  recent  experiments  as  to  the 
heating  of  enclosed  conductors  which  had  been  made 
at  McGill  University,  which  was  much  appreciated 
and  brought  forth  an  interesting  and  instructive  dis- 
cussion. 

The  President  :  Is  it  the  wish  of  the  meeting  that 
we  now  adjourn.  It  is  now  about  half  an  hour  before 
the  cars  will  leave  the  Windsor.  That  will  just  give 
us  time  to  walk  up  there,  unless,  of  course,  there  are 
some  questions  that  the  members  would  like  to  bring 
up  now,  or  any  information  that  any  member  would 
like  to  have.  As  you  have  probably  noticed,  there  has 
been  a  list  placed  at  the  Hotel  for  those  who  care  to 
take  the  trip  to  Shawinigan  Falls  on  Saturday.  Of 
course,  if  a  sufficient  number  do  not  signify  their  in- 
tention to  go,  it  is  impossible  for  us  to  ask  for  a  spe- 
cial train,  or  to  make  any  arrangements.  This  after- 
noon there  are  the  visits  to  the  sub-stations.  We  are 
leaving  that  rather  open.  One  of  the  finest  sub-sta- 
tions in  this  city  is  in  Maisonneuve,  where  the  50,000 
volt  current  of  the  Shawinigan  Power  Company  is 
brought  into  Montreal,  and  stepped  down  for  local 
use.  The  Montreal  Heat,  Light  &  Power  Company 
have  a  large  sub-station  adjoining  the  same,  on  the 
other  side  of  the  building.  They  have  a  very  large 
synchronous  motor,  5,000  K.W. ,  a  very  large  switch- 
board, etc.,  and  altogether  there  is  a  lot  of  interesting 
data  for  men  who  are  down  here  "  looking  for  infor- 
mation," as  Mr.  Wright  said.  There  is  time  this  af- 
ternoon, after  we  get  back,  to  go  to  some  of  the  dif- 
ferent sub-stations.  I  have  just  mentioned  these  as 
there  are  too  many  for  the  delegates  to  see  in  the  short 
time  that  they  are  here.  As  there  is  nothing  further, 
gentlemen,  we  will  adjourn. 

During  the  afternoon  the  members  visited  the  sta- 
tions of  the  Montreal  Light,  Heat  and  Power  Company 
and  the  works  of  Allis-Chalmers.  Bullock,  Limited. 
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THIRD  DAY. 

The  President  :  Following  the  plan  of  the  pro- 
gramme, the  first  paper  is  that  of  Mr.  Aitken  on  the 
"Economy  of  Isolated  Plants."  Unfortunately  Mr. 
Aitken  is  unable  to  be  present,  so  Mr.  Campbell  has 
kindly  consented  to  read  the  paper  for  him. 

Mr.  Campbell  then  read  the  paper. 

Mr.  A.  A.  Wright  :  Well,  gentlemen,  I  am  sure  we 
are  very  much  indebted  to  Mr.  Campbell  for  having 
read  this  paper  for  Mr.  Aitken.  It  is  certainly  unfor- 
tunate that  he  is  not  bore  himself  to  answer  any 
questions  we  migiil  choose  to  ask,  but  under  the  cir- 
cumstances we  will  have  to  do  the  best  we  can.  I 
might  say  that  1  have  no  doubt  m}  self  that  Mr.  Camp- 
bell will  be  able  to  answer  ,Hn\-  questions  on  this  point 
that  you  will  ask  from  him.  It  is  now  before  you  for 
discussion,  and  I  hope  some  of  you  will  take  advan- 
tage of  it. 

Mr.  Campbell  :  1  miglit  say,  Mr.  Chairman,  not 
being  a  central  station  man,  I  do  not  propose  to  discuss 
this  paper  in  any  way,  but  there  are  a  number  of 
station  men  and  electrical  engineers  here,  who  no 
doubt  have  had  experience  in  figuring  out  these 
problems  the  same  as  Mr.  Aitken  has  done  in  his 
paper,  and  I  would  suggest  that  the  central  station 
men  who  have  large  plants  under  their  control  should  get 
at  this  thing  very  vigorously,  and  fight  it  out  to  a  finish. 

Mr.  Black  :  I  think  Mr.  Aitken  has  given  us  a  very 
valuable  paper  on  a  subject  about  which  a  great  deal 
of  misapprehension  exists.  The  public  have  erron- 
eously got  the  idea  that  all  central  station  men  are 
highway  robbers  and  that  they  can  do  much  better  them- 
selves by  putting  in  isolated  plants.  Mr.  Aitken  has 
touched  on  the  vital  question  of  this  problem,  viz.,  the 
load  factor.  Most  people  do  not  understand  why  it  is 
that  central  stations  have  to  charge  more  for  one  class 
of  service  than  another.  A  man  has  a  general  store  or 
departmental  store,  and  is  selling  one  yard  of  cloth  at 
the  same  price  as  a  thousand,  and  he  cannot  get  it 
through  his  head  at  all  why  it  is  that  the  central 
stations  have  to  make  a  difference,  due  to  the  nature 
of  the  load  which  is  going  to  be  provided.  Mr.  Aitken's 
paper  is  of  especial  value,  because  it  is  based  on  actual 
experience,  and  actual  experience  is  always  ahead  of 
theories,  which  sometimes  do  not  come  out  just  as 
they  are  expected  to.  Mr.  Aitken  is  an  engineer  who 
has  given  a  great  deal  of  attention  to  this  work,  and 
he  is  capable  of  drawing  very  careful  and  accurate  de- 
ductions from  the  data  which  he  collects,  and  knowing 
him  personally  as  I  do,  I  know  him  to  be  very  pains- 
taking and  careful  in  collecting  data.  If  the  owners 
of  most  isolated  plants  would  take  the  trouble  of  put- 
ting on  integrade  watt  meters  and  finding  out  actually 
what  their  consumption  is,  and  di\  ide  that  into  tlie 
total  operating  cost  and  lixcd  chai^^e^,  the}-  woukl  get 
a  very  much  better  idea  of  what  tlK-ir  pow  er  wax  cost- 
ing them  per  K.  W.  It  is  very  coihuumi  to  make  the 
assumption  that  if  you  have  a  200  h.p.  Lii-inc,  von  arc 
getting  200  h.  p. ,  and  you  divide  }oiii-  lolal  eosl  h\ 
200  h.p.,  and  you  sa\'  il  is  costing  sa\  ^-ij^.i^o.or  wlial- 
ever  it  may  be,  per  ii.p.  per  }ear,  for  a  lo-hmir  service. 
Mr.  J.J.  Wright  :  Regardless  of  the  load. 
Mr.  Black  :  Regardless  of  the  load.  That  is  where 
most  people  make  mistakes.  On  tlie  face  of  it,  it 
seems  funny  tliat  a  central  station  w  hich  is  operated  by 
steam  coal,  can  supply  power  two  or  three  miles  away 
cheaper  than  a  man  can  make  it  iiiiuseU'.  Any  prospec- 
tive powerconsumer  who  casually  looks  at  it  would  say 
'it  is  good  common  sense  that  1  can  make  that  power  just 
as  cheap  as  you  can.  You  may  get  a  little  reduction 
in  the  price  of  coal,  but  you  have  got  your  line  and  all 
that  to  keep  up,  which  is  very  expensive.'  They  do 
not  realize  the  great  difference  there  is  in  running  a 
large  plant,  conipai  ed  with  a  small .  one.  There  are 
some  very  valuable  ligures  on  this  subject  published  in 
the  lu.iXTURWi.  \i :ws,  \o\ ember,  1903.  This  article, 
by  Mr.  Wm.  O.  Webster,  gives  the  cost  of  operating 
various  sizes  of  engines,  and  any  person  who  is  in- 
terested in  this  matter  will  get  very  valuable  data  from 
glancing  at  this   table.      Speaking  from   memoi\-,  I 


think  this  table  shows  that  the  cost  of  running  a  2,000 
h.p.  engine,  fully  loaded,  is  in  the  neighborhood  of 
$20.00  per  h.p.  per  year  on  a  ten  hour  basis,  whereas 
running  a  50  h.p.  engine,  it  may  be  run  up  to  $70.00  or 
even  $100.00  per  h.p.  The  mistake  a  great  many 
people  make  is  that  they  get  hold  of  figures  which  have 
been  given  for  large  plants,  and  they  assume  that  small 
plants  can  be  run  as  economically.  Another  mistake 
which  I  think  is  commonly  made  in  all  isolated  plants 
is  that  they  make  a  test  right  at  the  start  and  assume 
that  the  plant  remains  in  the  same  good  condition  as  it 
was  when  installed  by  the  manufacturer,  whereas  in  two 
or  three  months  after  it  has  been  in  the  hands  of  an 
ordinary  man,  who  may  or  may  not  know  very  much 
about  it,  the  cylinders  and  the  valves  may  be  entirely 
difterent.  Except  the  engineer  knows  enough  to  put 
an  indicator  on  his  engines,  say  once  a  month,  fre- 
quently the  valves  gets  a  little  out  of  adjustment,  and 
the  coal  consumption  may  be  very  different  than  when 
the  plant  was  installed.  The  ordinary  man  who  owns 
a  plant  has  no  check  on  it.  He  has  to  depend  on  the 
man  in  his  employ,  and  not  being  a  practical  man, 
he  is  not  capable  of  judging  whether  that  man 
really  knows  his  business  or  not.  Another  great  draw- 
back to  these  small  plants  is  that  the  employer  is 
entirely  dependent  upon  the  man  operating  his  plant. 
He  has  one  man,  and  he  depends  entirely  on  that  man. 
Should  this  man  fall  sick,  or  go  on  strike,  he  is  in 
trouble  at  once,  and  he  has  to  pick  up  the  first  man 
that  comes  along,  whereas  by  buying  power  from  the 
central  station,  he  has  the  full  resources  of  the  central 
men,  who  are  composed  of  men  ready  and  willing  to 
give  him  satisfaction  at  once.  Another  thing — he 
has  a  big  company  that  he  can  fall  back  on,  and  con- 
sequently get  his  power  fixed  at  once. 

Mr.  Wickens  :  There  is  another  factor  to  be  taken 
into  consideration.  It  is  a  considerable  factor  in 
keeping  down  the  cost  of  the  small  isolated  plant  if  it 
is  properly  installed.  Of  course,  we  have  had  a  lot  of 
very  badly  installed  small  isolated  plants,  and  in  that 
case  there  would  be  trouble,  but  there  are  some  isolated 
plants  that  have  been  doing  fairly  well  as  far  as  cost  is 
concerned.  Where  the  whole  matter  is  studied  out,  and 
the  requirements  followed,  it  should  not  be  hard  to  re- 
peat what  the  station  man  is  doing  for  himself.  I  don't 
mean  to  say  that  we  are  going  to  be  entirely  as  one  on 
this  question,  because  the  central  station  men  have  24 
hours  load,  whereas  the  small  plant  have  got  to  have  a 
double  staff,  but  do  not  have  a  good  load  for  more  than 
a  few  hours,  and  it  becomes  troublesome  for  a  little 
isolated  plant  to  run  24  hours  every  day.  If  you  are 
only  going  to  run  ten  or  twelve  hours  a  day,  and  utilize 
seven  months  in  the  year  all  your  exhaust  steam  for  a 
good  purpose,  and  have  your  plant  well  arranged 
as  to  its  capacity  in  proportion  to  its  load,  why  you  can 
re.isonal->ly  hold  your  own  against  the  ordinary  central 
station  people.  If  you  go  further,  and  run  24  hours  a 
da\  ,  yon  have  got  to  double  up  your  help,  and  the  cost 
liiially  gels  sci  that  you  could  get  your  power  cheaper 
Iroiu  the  central  station.  Now,  one  of  the  points  in 
connection  w  itii  the  isolated  plants  in  these  places  is  the 
fact  that  you  have  got  very  good  control  of  the  current 
while  you  need  it,  and  there  is  always  some  place  that 
can  be  turned  off  a  little  during  the  peak  load,  and  a 
man,  by  manipulating  it  properly,  should  undoubtedly 
get  a  \ery  fair  result.  However,  I  think  there  are 
places  where  the  central  station  men  have  it  all  their 
own  way,  and  I  think  there  are  places  where  the 
isolated  plant  man  has  it  in  his  favor. 

Mr.  A.  A.  Wright  :  Now,  gentlemen,  we  have  heard 
from  both  sides.  Is  there  anybody  else  who  can  give 
us  any  information — any  practical  points  ?  We  have 
heard  from  the  isolated  plant  man  and  from  the  central 
station  man. 

Mr.  \'ork  :  I  am  identified  altogether  with  isolated 
plants,  and  I  think  we  put  in  the  first  isolated  plant  in 
Montreal.  I  am  glad  to  notice  by  the  paper  that  there 
are  some  conditions  in  which  isolated  plants  can  be  run 
to  advantage.  I  think  that  it  is  proven  that  there  are 
a  great  many  of  such  cases,  even  more  than  what  the 
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li^htiiiji'  Lonipaiiios  aic  williiis;  to  concodc.   1  druw  that 
conclusion  from  the  yreat  number  of  isolated  plants 
that  are  beiny  installed  from  year  to  year.    All  the 
owners  of  isolated  plants  are  not  making  mistakes, 
surely.    We  must  give  these  men  credit  for  having  some 
tinancial  ability,  if  they  have  no  electrical  or  other 
engineering  knowledge.     They  look  at  it  from  llic 
dollars  and  cents  side  of  the  question.    They  arc  not 
interested  as  to  how  much  technical  knowledge  their 
engineer  has,  or  where  he  comes  from,  but  it  is  llio 
amoimt  of  money  that  they  have  to  pay  out  at  the  end 
of  the  year,  expressed  in  dollars  per  ton  of  output  of 
the  works,  or  per  yan.1  of  cloth,  or  per  hundred  pairs  of 
shoes,  as  the  case  may  be.     .\  good  many  owners  of 
factories  do  it  that  way.     In  one  case  that  I  ha\  e  in 
mind  just  now,  a  company  w  as  ad\  ised  that  it  wimiKI 
be  a  good  thing  to  install  a   plaiil,  and,  so  as  to  make 
sure  that  their  ad\  isor  w      ai.l\ isiiig  them  correcll\', 
they  adopted  a  method  of  this  kind.     They  borrowed 
monev  from  a  certain  fuiul  ihoy  had  for  loan  purposes 
and  put  in  a  plant  costing  about  $0,000,  and  they  also 
put  in  the  necessary  watt  meters  and  so  on.     At  the 
end  of  every  month,  they  had  the  engineer  render  them 
an  account  for  lighting,  and  then  they  paid  the  amount, 
that  is,  they  paid  into  themselves  the  surplus  or  excess 
tiiat  it  cost  them  to  run  the  engineer's  department,  as 
compared  with  the  corresponding  month  of  the  previous 
vear.     What  was  left  over,  they  set  aside  to  repay  the 
monev  borrowed  from  this  other  fund,  and  by  so  doing, 
in  something  like  tw  o  \  oars  and  seven  months,  they 
repaid  the  entire  cost  of  that  installation,  so  that  might 
be  taken  perhaps  as  a  very  favorable  instance,  and  one 
where  they  left  out  the  technical  question  as  to  how 
much  it  cost  them  per  k.w.     It  was  how  much  they 
would  have  to  pay  out  this  year  and  how  much  next 
vear.     1  have  another  case  in  view  here,  in  favor  of  an 
isolated  plant  in  this  city,  where  they  installed  a  good 
manv  years  ago  what  was  then  considered  a  modern 
plant,  and  some  years  later  it  was  shut  down,  and  they 
purchased  their  light  from  the  lighting  company.  It 
remained  closed  down  for,  I  think,  six  or  seven  years, 
and  this  year  they  have  cancelled  their  lighting  contracts 
and  also  scrapped  the  entire  original  plant,  and  installed 
a  brand  new  one  of  equal  capacity.     Now,  we  must 
give  these  men  credit  for  being  able  to  figure  out  in 
dollars  and  cents  what  they  are  doing,  so  that  on  the 
whole  I  am  sure  the  isolated  plant  has  come  to  stay, 
and  not  in  a  few  isolated  cases,  but  in  the  great 
majority  of  cases,  it  will  be  found  that  the  isolated 
plant  will  pay.     Its  particular  advantage,  of  course,  is 
in  the  use  of  exhaust  steam  in  winter  time.     That  is 
certainly  a  great  advantage.     As  to  the  advantages 
mentioned  by  Mr.  Black  of  having  a  very  large  corpor- 
ation to  fall  back  on,  that,  in  my  mind,  is  somewhat  of 
a  disadvantage,  because  if  you  have  a  small  firm  to  go 
up  against,  and  their  is  competition  in  the  field,  why 
you  have  a  chance  of  dealing  with  them,  but  if  it  is  a 
very  great  corporation,  and  they  haven't  any  com- 
petition, then  they  simply  talk  nice  to  you,  and  that  is 
all  you  get  for  it.    (Laughter).    Then,  again,  I  can  see 
why  lighting  companies,  especially  in  this  section  of 
the  country,  are  not  very  strongly  opposed  to  isolated 
plants;  it  is  because  they  have  all  the  business  they  are 
able  to  handle  at  the  present  time,  and  at  increased 
rates  as  well,  so  that,  I  think,  would  be  sufficient 
reason  why  the  companies  here  are  not  so  antagonistic 
to  the  isolated  plant  as  they  otherwise  might  be  if  they 
were  in  competition  for  rates  ;  so  taking  these  things 
into  consideration,  I  firmly  believe  that  isolated  plants 
will  go  on  increasing  and  that  there  is  even  a  still 
greater  future  for  them. 

Mr.  Kelsch  :  I  have  listened  to  the  remarks  on  this 
question  of  isolated  plants.  For  a  number  of  years  I 
was  connected  with  a  large  operating  company  who 
have  made  a  special  effort  to  remove  all  isolated  plants 
in  the  city  in  which  the  company  is  operating.  The 
company  is  now  operating  an  isolated  plant  of  6000  k. 
w.  capacity.  This  is  a  very  large  plant,  nevertheless 
the  firm  receiving  this  power  considers  it  cheaper  to 
purchase  it  than  own  their  own  plant.    While  connect- 


eil  with  (iiat  company,  I  had  occasion  to  look  into  the 
cost  of  isolated  plants,  and  there  are  a  good  many  items 
thai  aw  nc\cr  chaigcd  to  the  cost  of  operating  isolated 
[tlants.     Ill  making  up  an  estimate  on  one  occasion,  I 
iound  a  large   sLini   of  money  charged  to  legal  and 
damage  account.     It  amounted  to  over  two  thousand 
dollars  and  was  a  very  large  item  on  a  small  plant.  It 
was  in  a  D.  C.  plant  where  a  man  was  accidentally 
killed  anil  the  two  thousand  dollars  was  charged  to 
legal  and  damage  account,  instead  of  being  charged  to 
the  cost  of  operating  the  plant.     I  did  not  expect  to  be 
here  to-day  to  discuss  this  matter,  but  if  I  had  thought 
of  it,  would  have  made  a  note  of  a  large  number  of  items 
that  in  ninety-nine  cases  out  of  a  hundred,   are  not 
charged  to  the  cost  of  operating  isolated  plants.  I 
icincmber  on  one  occasion,  we  went  into  a  building  to 
make  up  an  estimate  on  the  cost  of  operating  an  isolat- 
ed plant,   and  on ,  this  occasion  found  that  the  plant 
occupied  a  space  of  1 500  square  feet  of  very  valuable 
floor  space.     The  business  of  the  firm   was  increasing 
and  they  were  obliged  to  rent  an   adjoining  building. 
In  making  up  the  cost  of  operating  this  isolated  plant, 
we  found  that  the  additional  building  which  the  firm 
was  obliged  to  rent  was  not  charged  to  the  cost  of 
operating  the  steam  plant,  but  charged  to  the  regular 
rent  account,  while  as  a  matter  of  fact,  the  space  occu- 
pied by  their  isolated  plant  made  it  necessar)'  to  rent 
the  adjoining  building.     During  the  holiday  season, 
when  many  concerns  are  obliged  to  operate  to  their  full 
capacity,  and  running  overtime,   the  plant  not  being 
built  for  such  a  strain,  is  often   overtaxed.     There  are 
many  additional  expenses  at  these  times  which  we  have 
found  were  not  charged  to  the  cost  of  operating  the 
plant,  such  as  extra  meals  for  firemen   and  engineers, 
necessary  to  run  overtime,  etc.     We  have  frequently 
found  that  where  the  regular  force  was  incapacitated, 
the  time  of  extra  help  was  not  charged  to  the  cost  of 
operating  the  plant.     It  is  easy  to  find  many  other 
items  never  included  by  the  owner  of  an  isolated  plant. 
Depreciation  and  repairs  are  seldom  charged  against 
the  cost  of  producing  light  and  power.     On  some 
occasions,  we  find  that  depreciation  was  allowed  at  the 
low  rate  of  one  and  two  per  cent.,  whereas  depreciation 
due  to  antiquasion,  as  well  as  the   plant  being  out- 
grown, by  the  increase  in  business,  very  often  makes 
the  depreciation  nearer  twenty  per  cent,  than  two  per 
cent.   The  average  isolated  plant,  say,  for  example,  has 
a  150  horse  power  engine,  and  it  will  be  found  that 
such  plants  have  a  load  factor  ranging  all  the  way  from 
ten  to  twenty-five  per  cent.,  which  means  poor  economy. 
It  has  been  remarked  that  an  isolated  plant  has  the  ad- 
vantage of  the  owner  having  control  of  the  plant  all 
the  time.     I  think  power  from  the  central  station  is 
far  better  in  this  respect,  for  as  a  general  rule  it  will 
be  found  that  the  owner  of  an   isolated  plant  cannot 
use  it  outside  of  regular  hours  without  preparing  for 
such  use  during  the  day  and  at  considerable  extra  cost, 
such  as  overtime  for  the  employees,   etc.     My  office 
here  in  Montreal  is  in  a  building  having  an  isolated 
plant.     If  I  arrive  at  my  office  half  an  hour  earl\-  in  the 
morning,  I  am  obliged  to  ride  up  in  an  ele\  ator  that  is 
dark  almost  to  the  danger  point,  due  to   the  fact  that 
the  isolated  plant  which  is  supposed  to  be  under  the 
control  of  the  owner  is  not  ready  to  run.     If  I  have 
occasion  to  be  in  my  office  in  the  e\"ening,    I   have  to 
burn  a  candle.     I  do  not  mean  to  say  that  there  never 
was  an  isolated  plant  that  did  not  pay.    There  are 
under  certain  conditions  where  a  large  amount  of  steam 
or  heat  is  required,  isolated  plants  that  pay  fairly  well, 
and  I   think   Mr.  York,   who   has  just  described  the 
method  of  his  company  in  deciding  on  an  isolated  plant, 
has  a  successful  isolated  plant,   duo   no  doubt  to  the 
fact  that  they  employ    practically   no  more  help  to 
operate  the  same,  outside  of  possibly  an  engineer,  as 
they  are  large  users  of  steam  and  heat. 

The  President  :  Now,  is  there  any  one  else  ?  Mr. 
Wright,  you  ought  to  be  able  to  give  some  informa- 
tion. 

Mr.  J.  J.  Wright  :  Well,  Mr.  President,  I  can  only 
speak  from  a  slight  experience.     During  the  past  year 
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or  two  the  isolated  plant  cra/o  struck  Toronto,  and 
quite  a  few  isolated  plants  were  put  in.  1  can  only 
say  that  they  are  coniin--  back  one  h_\-  one.  1  think 
that  about  ninety-nine  arc  satcl\  in  the  told,  and  there 
is  only  one  on  the  "  hills  lar  a\\a\  . "  The  last  one  to 
come  back  to  us  is  an  isolated  plant  that  was  put  in 
on  certain  representations  of  the  wonders  it  was  going 
to  perform,  and  it  is  a  first  class  plant  in  every  re- 
spect, thoroughly  up-to-date,  an.d  in  a  first  class  loca- 
tion for  manufacturing  purposes,  but  the  latest  infor- 
mation I  have  is  that  our  company  has  closed  a  con- 
tract to  supply  that  company  with  power  for  five  years. 
(Applause). 

Mr.  Higman  :  This  paper  does  not  deal  specifically 
with  electric  lighting,  but  cc^mes  sufficiently  near  the 
subject  to  admit  of  the  presentation  of  a  few  statistics 
on  the  condition  of  electric  lighting  in  the  State  of 
Massachusetts.  I  had  the  opportunity  a  short  time 
ago  of  reading  the  report  of  the  Board  of  Light  Com- 
missioners for  that  State  and  gleaned  from  it  the  fol- 
lowing facts.  Of  the  total  number  of  plants  con- 
sidered 21  are  under  municipal  control  and  82  under 
private  enterprise.  In  1904  the  total  income  of  the 
103  systems  was  $7,663,961,  and  after  deducting  all 
expenses  including  interest  and  depreciation  there  was 
a  deficit  of  $465,422.  One  of  the  private  companies 
did  not  earn  sufficient  to  pay  working  expenses  ;  some 
companies  were  unable  to  pay  any  dividends,  while 
others  paid  dividends  varying  from  2  to  10  per  cent. 
The  total  capital  invested  in  municipal  plants  is  about 
$3,000,000  and  the  total  assets  of  the  private  com- 
panies amounts  to  about  $30,000,000.  There  was  a 
direct  loss  of  $85,055  on  the  municipal  plants  during 
the  year,  but  to  this  must  be  added  $61,725  for  interest 
and  $85,841  for  depreciation,  making  a  total  loss  on 
the  year's  operations  for  the  municipal  plants  of  $232,- 
631.  I  am  speaking  from  memory,  but  I  think  the 
figures  given  will  be  found  to  be  substantially  correct. 
As  tax-payers  it  is  well  that  we  should  consider,  very 
seriously,  what  the  prospects  are  of  earning  dividends 
or  even  meeting  working  expenses  on  investments  of 
this  nature. 

The  President  :  I  do  not  wish  it  to  be  understood, 
nor  would  I  like  anyone  to  understand,  that  I  make 
the  assertion  that  the  isolated  plant  under  no  circum- 
stances will  pay,  as  there  are  exceptional  cases,  of 
course,  as  we  all  know,  where  an  isolated  plant  is  all' 
right,  but  taking  the  large  proportion  of  them,  I  think 
it  will  be  found  that  energy  from  the  central  station 
can  compete  with  them  quite  easily. 

Mr.  Black  :  Mr.  York,  in  his  remarks,  says  that 
while  the  business  men  may  not  be  engineers  of  ability, 
they  are  masters  of  finance.  I  have  in  mind  a 
bank  building  where  they  have  installed  a  large  isolated 
plant.  The  bank  has  a  general  manager  who  is  draw- 
ing a  salary  of  probably  $25,000  a  year,  and  a  local 
manager  who  is  drawing  a  salary  of  say  $10,000  a 
year,  and  several  other  highly  paid  men.  These  men 
might  be  called  captains  of  finance.  At  the  same  time 
they  have  installed  an  isolated  plant  wliieli  should 
never  have  gone  into  the  building.  As  lar  as  1  can 
find  out,  the  only  data  that  the\-  have  got  on  this  mat- 
ter was  to  ask  the  arciiitects  whether  liiey  were  to  put 
in  a  plant  or  not.  They  put  in  an  isolated  plant  to  run 
anele\al(M-  which  probably  does  not  run  more  than 
once  or  I  u  ice  an  hour,  and  also  do  a  little  lighting. 
We  all  know  the  banking  men  do  not  stay  at  their 
offices  a's  late  as  we  electrical  men  do,  so  they  do  not 
use  very  much  artificial  light,  and  the  plant  has  to  run 
all  day  just  to  run  an  elevator.  I  am  quite  sure  that 
the  local  supply  company  could  supply  current  to  be 
used  in  a  legitimate  way  for  less  than  half  the  cost,  not 
to  speak  of  the  amount  of  capital  invested  which  should 
be  charged  against  that  plant  for  floor  space,  smoke 
stack,  and  so  forth.  Mr.  York  also  referred  to  the  fact 
that  central  station  men  were  not  very  much  opposed 
to  isolated  plants  ;  in  a  great  many  cases  they  are  not; 
the  isolated  plants  are  really  a  help  to  the  supply  com- 
panies. The  business  is  growing  in  a  great  many 
cities  so  much  that  it  is  hard  for  the  companies  to  keep 


up  with  the  business.  Another  point — the  isolated 
plant  is  a  splendid  advertiser  for  the  other  companies. 
The  people  who  own  the  plant  use  light  recklessly,  as 
they  think  it  does  not  cost  them  anything,  which  is  a 
splendid  advertisement  for  the  supply  people.  For 
instance,  take  a  departmental  store  on  the  main  street 
which  I  have  in  mind  at  present.  This  store  and  the 
adjacent  stores  are  a  regular  blaze  of  light,  simply 
because  the  plant  in  their  basement  "  does  not  cost 
them  anything."  The  neighboring  stores  get  their 
lights  from  the  supply  companies,  and  consequently 
have  to  burn  more  to  keep  up  with  their  ill-advised 
neighbors.  In  that  way  the  isolated  plant  is  a  great 
help  to  the  supply  company.  I  know  of  an  isolated  plant 
in  a  departmental  store  where  they  do  this.  The  de- 
partmental store  is  six  or  eight  stories  high,  the  front 
being  almost  all  glass,  and  they  own  several  of  the 
adjacent  stores,  which  they  rent.  With  the  rent  they 
give  the  electric  light  free,  simply  because  "it  does 
not  cost  them  anything."  In  one  case  they  objected  to 
one  of  their  tenants  burning  16  c. p.  lamps,  and  they 
made  him  put  in  32  c.p.,  simply  because  it  gave  a 
better  appearance  to  the  place,  and  "  they  had  to  run 
their  plant  anyway,"  so  that  in  a  great  many  cases 
isolated  plants  are  a  good  help  to  the  supply  company. 

Mr.  Burran :  Mr.  York  mentioned  that  in  a  place 
where  they  have  to  have  an  engine  and  boilers  for  their 
purposes,  that  an  isolated  plant  would  pay  in  almost 
every  case,  I  think  he  said,  if  not  in  every  case.  1 
have  in  mind  a  hotel  that  a  year  or  so  ago  was  in  a 
similar  position — they  had  to  have  an  engineer  and  fire- 
man, and  boilers,  and  that  sort  of  thing.  They  had 
been  running  from  a  central  station  for  a  tew  years,  and 
consequently  knew  very  well  what  the  cost  was.  They 
had  an  elevator  that  had  to  run  all  day,  and  they  also 
had  something  like  seven  or  eight  hundred  lamps,  so  it 
was  not  a  very  small  thing.  They  were  persuaded  to 
put  in  an  engine  and  generator,  and  were  told  they  would 
save  a  large  amount  of  money,  because  they  could 
utilize  the  exhaust  steam  not  only  in  winter  time  for 
heating,  but  in  summer  time  for  cooking,  and  further 
other  purposes,  so  they  got  their  plant,  and  in  about 
four  months  they  spent  for  coal  and  a  few  things  of 
that  kind  all  that  they  had  paid  the  previous  year  for 
their  lighting  and  elevator  service.  It  was  only  about 
a  month  after  that  when  their  dynamo  was  on  the 
market,  and  the  plant  sold. 

Mr.  Campbell:  I  am  pleased  at  having  had  the 
opportunity  of  reading  a  paper  which  has  brought  out 
so  much  discussion  this  morning.  It  seems  to  me  that 
this  discussion  has  been  wanting  in  the  past  few  days. 
But  this  is  a  subject  that  seems  to  have  struck  them  in 
the  proper  mood,  and  it  certainly  is  a  very  interesting 
discussion.  I  am  sure  if  Mr.  Aitken,  the  author  of  the 
paper,  were  here,  that  he  would  have  been  delighted  to 
have  heard  the  discussion  that  has  taken  place  over  it 
this  morning. 

Mr.  A.  A.  Wright  :  I  would  like  to  move  that  the 
thanks  of  the  convention  be  forwarded  to  Mr.  Aitken  for 
his  paper,  and  I  am  very  happ^  to  Be  able  to  endorse, 
so  far  as  my  experience  has  gone,  everything  that  he 
has  said  in  the  paper. 

Mr.  York  :  I  take  great  pleasure  in  seconding  this 
motion.     Carried  unanimously. 

The  President  :  We  have  another  paper  this  morn- 
ing written  by  Mr.  McKay  on  "  Steam  luigines  and 
Boilers."  I  understand  that  as  Mr.  McK.iy  is  unable 
to  be  present,  one  of  the  gentlemen  will  kindly  con- 
sent to  read  the  paper. 

Mr.  Wickens  read  Mr.  McKay's  paper. 

The  President  :  We  are  very  much  indebted  to  Mr. 
Wickens  for  reading  Mr.  McKay's  paper.  I  hope 
there  will  be  some  discussion  on  this  subject.  Before 
going  on  with  the  discussion,  I  might  say  that  I  hope 
that  the  members  of  the  Executive  who  are  present 
will  wait  for  a  few  minutes  after  this  meeting.  This 
afternoon  there  will  be  the  matter  ot  the  election  of 
officers  to  take  up,  and  also  a  few  of  the  questions  in 
the  Question  Box. 

Mr.  York  :  I  do  not  think  there  is  very  much  to  say 
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in  roijard  to  this  paper.  It  is  certainly  very  iii- 
struetive,  and  should  be  kept  on  lile.  There  are  some 
\ery  i;ovtd  pv">ints  contained  in  it,  altluMiL;li  there  are 
one  or  two  httlo  points  tliat  tlie  writei  .  x  KlLnily  ox  er- 
looked,  that  is,  in  reference  to  the  carelul  liriiii^  part  ot" 
it.  My  experience  has  been  that  it  you  want  to  i^et 
the  best  economy  from  coal,  you  must  lea\e  the  iire- 
man  out  of  the  question.  if  you  are  j.;oini4  to  depend 
on  the  fireman,  you  are  not  i^oini;'  to  i^et  w  iial  \  011  are 
lookiiiij-  tor,  that  is,  in  the  majority  of  cases.  if  your 
furnace  is  so  wide  that  he  can  keep  up  steam  with 
holes  in  the  fire,  that  is  the  way  he  is  i^oinj^  to  do  it. 
It  will  be  easier  for  him.  If  the  steam  does  not  come 
down,  he  will  not  worry  about  what  is  going-  on  in  the 
t"urnace.  If  you  have  a  variable  load  at  dillcrent  times, 
it  would  pay  in  a  gTeat  many  cases  to  lia\e  two 
boilers.  The  average  fireman  w  ill  not  try  to  sa\e  the 
coal  -  you  can  gfet  some  few  w  ho  w  ill,  and  in  large 
establishments  especially  I  think  the  better  way  is  lo 
leave  any  economy,  as  far  as  the  tireman  is  concerned, 
out  of  the  question.    That  has  been  my  experience. 

Mr.  Wickens  :  Mr.  McKay  starts  out  in  a  very 
g^ood  way,  because  the  first  statement  thai  he  makes  is 
that  we  have  got  to  look  to  the  boiler,  and  it  is  no  use 
splitting-  hairs  about  the  engine — that  our  boilers  are 
perhaps  the  wasteful  source  in  so  far  as  Ihe  use  of 
steam  is  concerned.  Of  course,  there  is  another  point 
in  connection  with  steam  plants.  They  do  not  take 
care  of  their  boilers.  The  difference  between  a  dirty 
and  a  clean  boiler  is  very  marked.  Then,  as  far  as 
cleanliness  is  concerned,  there  is  nothing  so  bad  for  a 
boiler  as  an  accumulation  of  oil  inside  of  a  boiler  shell. 
By  experiments  that  have  been  conducted  along  that 
line  by  some  very  eminent  engineers  like  C.  Y. 
Williams,  D.  K.  Clark,  and  some  of  those  gentlemen, 
they  proved  conclusively  that  oil  is  perhaps  the  worst 
conductor  we  have.  The  difference  between  the  heat 
of  the  sheet  on  the  fire  side,  and  upon  the  water  side, 
if  the  boiler  were  perfectly  clean,  was  about  79  degrees. 
When  they  put  the  very  finest  film  of  oil  on  the  water 
side  of  the  sheet  and  then  fired  it  up,  the  difference 
between  the  heat  of  the  sheet  on  the  two  sides  was  igo 
degrees.  As  they  thickened  the  oil  slightly,  it  went  up 
to  nearly  300  degrees  and  finally  it  got  into  such  a 
heat  that  the  sheet  was  beginning  to  show  signs  of  be- 
ing burnt  ;  in  that  case  it  would  not  be  long  before  the 
bottom  was  burned  out  of  the  boiler.  This  was  in  an 
experimental  boiler,  and  it  only  goes  to  show  that 
there  is  a  very  large  amount  of  waste  by  not  having 
the  boilers  clean. 

Mr.  A.  A.  Wright:  I  would  like  to  ask  Mr.  Wick- 
ens how  the  oil  gets  into  a  boiler  under  ordinary 
circumstances. 

Mr.  Wickens  :  In  the  first  place,  if  you  are  using 
your  water  from  a  condenser,  your  exhaust  steam 
carries  the  cylinder  oil  with  it,  and  it  gets  into  the 
hot  well  through  the  air  pump.  Of  course,  you  may 
say  we  will  make  a  well  four  or  five  feet  deep,  and  we 
will  run  our  pipe  away  down,  and  we  will  not  get  any 
oil  m  that  way,  but  the  water  would  be  perhaps  150 
degrees  hot,  this  much  cooler  than  the  steam.  Steam 
just  carric>  llio  oil  into  llial  'A'ater  in  the  form  of  spray, 
which  strikes  the  cooler  water,  this  collects  the  oil 
again,  and  the  feed  water  pipe  is  sure  to  take  oil  and 
water  alike  and  deliver  all  to  the  boiler. 

Mr.  H.  W.  Weller  :  I,  unfortunately,  have  just  ar- 
rived, and  did  not  hear  Mr.  McKay's  paper  read, 
but  I  had  a  copy  of  it,  and  1  Knikcd  it  over,  and  1  find 
one  or  two  little  things  that  w  u  should  certainly  take 
exception  to.  Of  course,  it  seems  hardly  courteous  to 
criticize  the  paper  when  a  man  has  taken  a  great  deal 
of  trouble  and  pains  and  care  in  w-riting  it  for  the  bene- 
fit of  the  Association,  but  as  I  think  you  are  all  in 
search,  of  information,  you  do  not  wish  to  be  misled 
unless  you  are  misled  with  your  eyes  open,  and  that 
must  be  my  apology  for  making  a  few  remarks. 
First  of  all  I  notice  that  Mr.  McKay  takes  the  stand 
that  no  boiler  should  have  more  than  35  square  feel  ot 
grate  surface.    Well,  of  course  that  is  all  rig'-ht,  pro- 


vided the  manufacturer  of  the  boiler  is  limited  by  his 
special  features  of  design  to  that  grate  surface,  and 
possibly  that  mav  have  a  little  to  do  with  Mr.  Mc- 
Kay's 1  emarks  ;  hut  I  would  make  this  statement, that 
in  all  ]-ilants,or  in  75  of  plants  of  say  500  h. p.  and  up- 
wards that  are  lo-day  operating,  a  g-reat many  installed 
by  enginei-'i  s  ol  \ery  high  repute,  you  will  find  that 
the  average  grate  sui  lace  is  from  60  to  80  square  feet, 
using-  the  larger  boiler  iniits,  and  I  think  that  this 
latter  is  nearer  the  correct  size  w'hen  you  get  into 
larger  plants  of  two  thousand  horse  power  and  up- 
wards. l'\ir  instance,  yon  take  a  plant  of  two  250- 
h.  p.  boilers,  they  each  have  between  fifty  and  sixty 
square  feet  of  grate  surface.  I  do  not  think  that  there 
is  any  difficulty,  even  with  the  ordinary  class  of  fire- 
man, in  covering  a  grate  of  even  eighty  square  feet  if 
necessary,  and  cover  it  evenly,  so  that  you  will  not  be 
troubled  with  cold  air  getting  through.  Of  course, 
with  regard  to  the  question  of  internal  fired  boilers, 
this  is  rather  a  tender  subject  to  touch  upon,  especial- 
ly standing,  as  I  do,  as  the  representative  of  Babcock 
&  Wilcox,  Limited,  probably  the  largest  boilers 
manufacturers  in  the  world.  We  claim,  of  course, 
that  a  brick  set  boiler  is  the  thing,  and  of 
course  we  have  reasons  for  thinking  so, 
outside  of  the  fact  that  we  are  exploiting  that 
particular  boiler.  We  think  that  in  the  internally  fired 
boiler  there  are  several  serious  objections,  especially 
for  electric  plants.  In  electric  plants,  where  the  fluc- 
tuation of  load  is  quite  considerable,  it  is  necessary  to 
have  what  we  call  a  quick  steaming  boiler,  a  boiler 
which  you  can  force  readily  from  half  load  to  full  load, 
or  even  50%  over  load,  with  the  least  possible  delay. 
Now,  I  know  that  you  cannot  do  this  with  an  internally 
fired  boiler,  and  I  consider  that  it  is  very  dangerous, 
even  if  you  could  do  so,  on  account  of  the  expansion 
and  contraction  not  being  properly  provided  for.  That 
is  a  fact  that  I  think  is  known  to  most  engineers.  As 
regards  the  economy  between  an  internally  fired  boiler 
and  a  brick  set  boiler,  that  is,  of  course,  a  point  on 
which  a  good  many  engineers,  I  presume,  differ.  If  you 
are  going  to  run  a  plant  for  five  or  six  hours,  and  then 
shut  it  down,  and  let  it  cool  off  altogether,  there  is  a 
certain  amount  of  objection  to  a  brick  set  boiler,  but 
that  is  not  the  condition  that  we  meet  with  in  everyday 
practice.  Brick  setting,  of  course,  will  absorb  some  of 
the  heat  at  first,  but  after  you  have  got  it  heated  up, 
you  get  far  better  combustion,  and  consequently  better 
economy.  I  might  mention  that  quite  recently  there 
has  been  a  very  careful  series  of  tests  made 
by  authorities  which  I  think  no  one  will  question, 
and  that  is  the  British  Admiralty.  They 
have  made  a  series  of  tests  quite  recently  on  four 
battleships,  all  identically  similar  except  in  the  boiler 
equipment.  There  has  always  been  a  feeling  amongst 
some  of  the  older  engineers  in  the  navy  that  for  certain  • 
conditions  the  internally  fired  or  Scotch  marine  type  is 
preferable,  especially,  as  they  claimed,  for  steaming  at 
ordinary  cruising  speeds;  consequently  in  the  last  four 
battleships,  they  installed,  in  the  first  one  (I  think  it  is 
the  King  Edward  VII),  two-fifths  of  cylindrical  boilers 
and  three-fifths  of  Babcock  boilers  which  are  essentially 
brick  set  as  regards  the  furnace,  even  in  the  marine 
type.  In  the  second  ship  ( I  think  The  Dominion),  they 
installed  one-fifth  of  c}  lindrical  boilers  and  four-fifths 
of  Babcocks  with  the  brick  set  furnace.  In  the  other 
two  that  were  last  completed  they  are  all  Babcock 
boilers.  They  have  made  a  very  careful  series  of  tests, 
extending  over  nian\'  w  eeks,  taking  the  actual  amount 
of  fuel  per  indicated  horse  power  on  the  engines, 
operating  at  different  speeds,  at  one-half,  three-quarter 
and  full  speed,  and  in  e\  ei-\  ease  it  showed  that  the 
fewer  of  the  internall_\-  lired  boilers  that  they  had  on 
the  ship,  and  the  more  brick  set  t'urnace  Habcock  boilers 
the}'  had,  the  higher  the  economy  tlie\  obtained.  These 
figures  are  on  record,  and  can  be  seen  by  any  of  the 
?nei-nbers  who  w  ish  lo  do  so.  1  do  not  know  that  there 
is  ,in\  lliing-  further  that  I  can  sa\-.  and  1  hope  you  will 
pardon  me  for  hax  ing  taken  up  _\  our  time  in  making  JM 
this  statement,  and  I  am  sure  that  you  will   do  so  on  ^ 
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account  of  the  fact  that  we  are  all  here  in  search  of  in- 
formation. 

Mr.  Farmer  :  Mr.  Chairman,  I  should  like  to  en- 
dorse to  some  extent  the.  remarks  made  by  Mr. 
York  in  regard  to  the  fireman,  and  his  bearing  on  the 
economy  of  firing  a  boiler,  and  the  particular  remark 
which  struck  me  was  this — that  it  is  not  always  fair  to 
charge  to  the  fireman  the  falling  off  in  efficiency  which 
occurs  when  making  a  test  on  a  boiler.  I  think  that  it 
often  happens  that  the  fireman  is  unable  to  get  the 
economy  out  of  a  boiler  that  he  would  if  the  condi- 
tions were  better  planned  for  him,  and  of  course  the 
condition  which  can  be  pre-arranged  and  very  greatly 
bears  on  the  efficiency  on  a  boiler,  is  the  amount  of 
grate  surface  provided,  and  this  is  a  difficult  sub- 
ject to  approach  on  account  of  the  difficulty  of 
obtaining  exact  information  on  the  subject.  Of 
course,  there  are  two  errors  that  can  be  made, 
one  by  giving  too  little  grate  surface,  usually  in  mak- 
ing the  grate  too  narrow,  when  you  have  to  put  on  too 
large  a  force  of  draft  in  order  to  get  the  necessary  rate 
of  combustion,  at  a  higher  rate  of  combustion  per 
square  foot.  The  difficulty  in  maintaining  the  high 
pressure  is  that  it  dislodges  the  coal,  and  the  fire  from 
that  cause  burns  unevenly.  On  the  other  hand,  if  you 
have  too  great  grate  surface,  it  is  difficult  to  keep  the 
draft  down  to  a  sufficiently  low  point.  The  coal  burns 
away  too  rapidly.  The  pressure  of  the  amount  of 
steam  generated  is  temporarily  above  the  normal,  and 
the  fire  has  to  be  allowed  to  burn  down  to  a  certain 
point  or  else  you  would  be  making  more  steam  than  is 
required.  Again,  loss  in  firing  is  due  to  heating  more 
air  than  is  actually  required  for  combustion.  There  are 
lots  of  tables  illustrating  this  point,  and  it  is  very  strik- 
ing when  a  comparatively  small  increase  in  the  amount 
of  air  used  in  combustion  occurs,  what  a  large  amount 
of  heat  is  wasted  from  that  cause.  Now,  it  may  be 
interesting  to  give  some  concrete  figures  on  this  point. 
I  have  had  the  opportunity  of  making  a  considerable 
number  of  tests  onboilers in  various  parts  of  tliecountry 
in  the  last  few  years  and  the  results  of  course  are 
very  variable,  and  make  it  very  difficult  to  get  down  to 
any  final  conclusion,  but  I  should  like  to  mention  one 
test  particularly,  made  at  the  Manhattan  Elevated  Rail- 
way plant  at  74th  street.  New  York.  That  plant  is 
equipped  with  Babcock  &  Wilcox  boilers,  of  I  think 
525  h.  p.  each,  and  they  are  so  arranged  that  the  coal 
has  to  be  burned  on  the  grates  at  the  rate  of  approxi- 
mately 20  pounds  per  square  foot  of  grate  surface.  I 
mention  this  Manhattan  Elevated  test  for  the  reason 
that  that  was  the  lowest  amount  of  air  that  I  foinid, 
with  one  exception,  in  a  plant  working  under  the 
ordinary  commercial  conditions.  The  amount  of  air 
taken  was  a  little  under  20  pounds  of  air  for  a  pound 
of  coal.  There  has  to  be  a  certain  amount  for  dilution 
over  the  twelve  pounds  theoretically  necessary,  but  you 
will  find  that  the  amount  in  an  average  plant  varies 
anywhere  from  24  up  to  40  or  even  50  pounds,  so  in 
that  way  20  pounds  ot  air  may  be  taken  as  a  very  good 
working  condition.  The  co-a\  used  on  that  occasion 
was  a  semi-bituminous,  procured  trom  Pennsylvania. 
On  the  whole,  my  opinion  would  be,'  and  1  think  it 
would  be  endorsed  by  most  practical  boiler  men,  that  it 
is  well  if  anything  to  err  on  the  side  of  giving  loo  much 
rather  tlian  \oo  little  grate  surface.  It  is  easier  to 
maintain  economical  i  lsuUs  when  you  have  a  little  ex- 
cess surface  to  go  upon,  rather  than  when  you  have  a 
limited  surface. 

Mr.  Wickens  :  1  think  Mr.  McKay  refers  to  the 
amount  of  grate  surl  u x-  for  a  100  h.p.  boiler,  which 
means  35  square  leel  loi   100  h.p. 

Mr.  Weller  :  Thai  is  entirely  too  much  35  square 
feet  is  too  much  lot  a  dm  li.p.  boiler. 

Mr.  Wickens:  I  iia\e  in  many  different  cases  seen 
boilers  with  eighty  and  ninety  sc|uare  feet  of  grate  sur- 
face on  them. 

Mr.  J.  j.  Wright:  Periiaps  there  is  a  little  mis- 
apprehension in  this  mailer.  1  think  that  Mr.  McKay 
referred  to  single  lire  door,  ai\d  35  square  feet  of  grate 
surface,  live  feet  wide  and  seven  feet  long,  as  he  states 
it,  as  the  limit  of  reasonable  firing. 


Mr.  Weller  :  I  think  what  made  Mr.  McKay  give 
that  figure  five  feet  wide,  is  that  the  five  foot  wide  fur- 
nace is  the  largest  they  can  put  in  their  boilers,  if  I  am 
not  mistaken.  Of  course,  it  is  really  a  question  of 
doors  as  regards  the  width.  Now,  I  will  agree  with 
Mr.  McKay  as  regards  the  length,  as  seven  feet  is 
about  the  limit  that  a  man  can  cover  properly  from  the 
front  without  using  automatic  stokers,  but  as  regards 
the  width  it  is  simply  a  question  of  fire  doors.  On  the 
wide  boilers  we  make,  our  practice  is  to  ometimes  put 
four  fire  doors,  usually  a  fire  door  for  about  every  three 
or  four  feet  of  width  in  the  furnace. 

Mr.  Black:  In  the  absence  of  Mr.  McKay,  I  think 
that  as  Chairman  of  the  Paper  Committee,  I  can  throw 
some  light  on  this  point.  The  Executive  have  been 
criticized  in  the  past  for  getting  papers  that  were  too 
difficult  for  the  average  central  station  man,  and  the 
Executive  instructed  the  Papjr  Committee  to  try  and 
get  papers  which  would  interest  the  small  central 
station  man,  and  this  paper  which  Mr.  McKay  wrote 
for  us  was  written  from  notes  which  I  supplied  him, 
and  in  these  notes  I  asked  Mr.  McKay  to  give  in- 
formation on  boilers  and  engines  which  would  help 
them  to  install  a  small  plant.  I  made  a  note  about  in- 
stalling a  plant  of  100,  200  and  300  h.p.  and  asked  him 
if  he  would  put  in  one,  two  or  three  boilers  and 
whether  they  would  be  return  tubular  or  water  tube  type, 
and  also  asked  him  to  discuss  in  the  paper  how  this 
would  affect  the  first  cost  and  operating  cost,  and  I  think 
possibly  that  is  what  Mr.  McKay  has  referred  to,  and 
that  I  limited  him  more  or  less  to  small  plants. 

Mr.  Wickens  :  I  move  that  a  vote  of  thanks  be 
tendered  to  Mr.  McKay  for  his  paper. 

Mr.  Reesor:  I  have  much  pleasure  in  seconding 
that  motion.     (Carried  unanimously). 

Mr.  Reesor  gave  notice  that  he  would  move  at  the 
next  session  of  the  Association  to  amend  the  con- 
stitution, by  admitting  to  membership  all  those  en- 
gaged in  the  electrical  business.  This  was  seconded 
by  Mr.  J.  J.  Wright. 

Upon  motion  of  Mr.  Black,  resolutions  were  unani- 
mously adopted  tendering  the  thanks  of  the  vXssociation 
to  the  following  : 

To  Mr.  H.  D.  Bayne  and  members  of  the  Local  Cout- 
mittee,  for  the  very  complete  arrftngenients  made  for 
the  comfort  and  pleasure  of  the  members  while  in  at- 
tendance at  the  Convention. 

To  the  Secretary  of  the  Canadian  Society  of  Civil 
Engineers  for  their  kindness  in  placing  at  the  disposal 
of  the  Association  their  well  .  appointed  quarters  in 
which  to  hold  the  business  sessions  of  the  Convention. 

To  the  AUis-Chalmers-Bullock  Company  for  kind 
hospitalities  extended  to  the  members  while  in  attend- 
ance at  the  Convention. 

To  the  Montreal  Light,  Heat  &  Power  Company  for 
courtesies  extended  to  the  members  while  in  attend- 
ance at  the  Convention. 

To  the  Montreal  Street  Railway  Company  for  kind 
courtes\-  in  giv  ing  free  transportation  to  members  over 
tlicii'  liiu's  Llui  iiii^  I  he  Convention,  and  for  the  conven- 
ient h  arranged  hooks  of  tickets  prepared  for  the  use 
of  members. 

To  the  authors  of  papers  for  the  able  and  instruc- 
tive papers  ]irepared  and  presented  at  the  Convention. 

To  th^  S^ii\i;ii\  ol  the  Engineer's  Club  for  cour- 
tesies extended  to  llie  members  while  in  attendance  at 
the  Convention. 

To  Mr.  A.  A.  Dion  for  the  valuable  work  which  he 
performed  during  the  last  two  years  as  editor  of  the 
(Juestion  Box. 

The  Conxention  then  adjoiuMied  initil  the  afternoon. 

l-l^in.W   .\l"ri£RNOON  SlilSSION. 

The  President  :  Before  we  proceed  to  the  election  of 
office  bearers,  1  think  we  should  first  have  some  ex- 
pressicms  of  opinion,  an-d  eventually  a  vote,  on  the 
place  of  next  meeting.  I  do  not  know  if  there  is  any 
particular  wa^  iu  wliich  we  siiould  lake  that  discussion 
up,  but  it  is  one  of  tlie  things  that  we  ha\  e  to  decide  upon 
liiis  afternoon,  and  as  1  understand  wo  have  one  or 
two   invitations,  1    would   ask   the  Secretary  to  read 
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tlicsc,  and  then  I  would  like  to  licar  tVoin  the  inombers 
as  to  wliat  pl;n.-e  thcv  personally  eonsider  the  most 
suitable  tor  the  next  nieetint^',  ami  tlien  we  ean  vote 
on  the  matter. 

The  Secretary  thereupon  read  a  telej^rani  iVoni  tiie 
President  and  Secretary  ot"  the  Halifax  Hoard  ol  Trade, 
in\  itinij  tlio  Association  to  hold  their  next  annual  con- 
vention in  that  city,  and  also  a  letter  iVoin  Mv.  ti.  A. 
Towell,  ot"  Winnipeg,  stating  that  the  mailer  ol  hold- 
ing the  convention  in  the  West  had  been  consii.lered  to 
some  extent,  but  that  nothing  delinite  had  been  arriv  ed 
at. 

The  President  :  1  might  mention,  before  going  on 
with  the  business  before  us,  that  tlie  forest  Wireless 
Telegraph  Company  extend  an  imitation  to  any  of  llie 
members  who  can  visit  their  ollices  in  tiie  C'orisline 
Huilding.  This  invitation  is  extended  by  Mr.  Hughes, 
their  electrical  engineer.  .  Is  tliere  any  suggestion  lunv 
from  any  of  the  members  as  to  llie  location  for  next 
meeting.  I  have  heard  sev  eral  expressions  of  opinion 
of  suitable  places  from  Halifax  to  Vancouver. 

Mr.  Williams:  I  would  suggest  Niagara  Falls  as 
being  a  very  suitable  place  for  next  year's  meeting,  on 
account  of  the  immense  electrical  developments  that 
will  be  finished  by  that  time.  I  am  sure  it  will  draw 
a  large  number  of  members. 

Mr.  A.  A.  Wright  :  Mr.  Chairman,  is  there  anyone 
present  from  Halifax  \vlui  could  give  us  any  reliable 
information  about  tliat  city.  It  is  certainly  very  desir- 
able that  we  siunild  in  tlie  very  near  future  go  to 
Halifax, and  in  llienot  v  ery  fardistant  futurego  to  Win- 
nipeg. Just  now  it  is  tlie  dog  that  wags  the  tail,  but 
it  will  not  be  many  years  when  it  will  be  the  tail  that 
is  wagging  the  dog.  I  would  like  to  ask  if  there  are 
anv  electrical  plants  in  that  city,  and  if  there  are  any 
in  Newfoundland,  and  how  much  it  would  cost  to  go 
from  here  (we  would  have  to  have  a  Pullman  car,  I 
suppose),  and  how  long  it  would  take.  It  is  very  desir- 
able to  go  to  Halifax — there  is  no  doubt  about  that.  If 
we  can  do  any  missionary  work  by  going  east,  I  would 
like  to  go.  Still,  I  would  not  like  to  jeopardize  the 
working  of  the  Association. 

The  President  :  Mr.  Starr,  of  Halifax,  might  be  able 
to  give  us  some  information. 

Mr.  Starr  :  Mr.  President,  I  regret  that  there  are  no 
station  men  from  Halifax  present  at  the  meeting,  or,  in 
fact,  from  the  Maritime  Provinces,  and  that  in  itself,  I 
think,  would  be  a  very  good  reason  why  the  Association 
should  go  to  Halifax.  At  the  last  Convention  in 
Hamilton,  there  was  one  station  man  from  the  district 
east  of  Quebec.  At  the  previous  Convention  in 
Toronto,  there  was  only  one.  One  advantage  for  the 
Convention  to  meet  in  Halifax  would  be  that  it 
would  bring  in  without  doubt  a  number  of 
members,  and  in  after  years  these  members  would 
attend  the  Conventions  held  in  this  part  of  the  country. 
In  reply  to  Mr.  Wright's  enquiry  as  to  the  plants  in 
the  Maritime  Provinces,  I  might  say  that  in  addition  to 
a  number  of  others,  there  are  large  plants  in  Halifax 
and  St.  John,  and,  as  you  are  probably  aware,  there  is 
a  very  large  plant  at  Sydney — that  of  the  Dominion 
Iron  and  Steel  Company — one  of  the  largest  in  the 
Province,  and  I  think  I  am  safe  in  saying  one  of 
the  largest  of  the  kind  in  tlie  Dominion.  That  could  be 
reached  from  Halifax  as  a  side  trip,  and,  of  course,  at 
the  same  time  >  ou  would  have  a  glance  at  Cape  Breton 
and  the  coal  district.  As  to  the  cost,  I  think  that 
would  be  very  much  less  than  going  to  Winnipeg.  The 
Intercolonial  Railway  would  give  return  fare  on  certifi- 
cates for  one  fare.  The  sing-le  fare  from  Halifax  to 
Montreal  is  Si 6. 50,  exclusive  of  Pullman.  The  Pull- 
man fare  is  S4. 00  from  Halifax  to  Montreal.  1  think  it 
would  be  a  very  good  move  on  the  part  of  tlic  Associ- 
ation to  go  to  Halifax,  and  while  1  am  not  asking  to 
have  any  particular  date  set  for  tlie  meeting,  if  it  could 
be  arranged  to  have  the  meeting  in  September,  tlic 
Dominion  Exhibition  will  be  held  in  llalil'ax  nexl  vear 
and  it  might  be  well  to  hold  the  Convenlion  al  llie 
same  time.  Of  course,  I  do  not  know  wlietlier  lliat 
meets  with  approval,  but  I  certainly  think  it  vv  ould  be 


a  very  good  idea,  and  would  tend  to  increase  the 
membersliip  of  the  Association,  and  in  after  years  the 
members  would  come  up  here,  whereas  at  the  present 
time  llu-v  have  no  representation  at  all.  As  far  as  the 
social  end  ol  the  alVair  is  concerned,  I  can  assure  the 
members  they  would  be  well  taken  care  of. 

'The  President  :  My  own  personal  opinion  is  that  the 
majoiilv  of  central  station  men  hate  to  be  awa)  in 
September.  'Thev  are  beg-inning  to  get  ready  for  their 
fall  load  in  September,  and  generally  speaking  you 
have  a  great  rush  to  get  through  with  your  prepara- 
tions to  take  care  of  your  fall  load.  I  do  not  know  if 
that  is  the  experience  elsewhere.  It  is  usually  my  own 
experience.  Many  of  us  consider  that  the  most  suit- 
able time  is  like  the  present,  in  June,  when  you  are 
not  worried  about  taking  care  of  fall  loads. 

Mr.  Pilcher  :  I  fully  endorse  what  Mr.  Starr  has  said 
in  reference  to  Halifax,  and  it  has  also  occurred  to  me 
that  at  Conventions  of  this  kind, while  it  is  true  we  all 
like  to  visit  the  large  installations  that  have  been  put 
in  from  time  to  time,  I  believe  if  you  go  to  Halifax  you 
will  get  down  to  business,  and  there  will  be  a  little 
more  business  done  at  the  meetings  by  leaving  these 
side  trips  out.  I  am  sure,  if  we  have  one  meeting  in 
the  Maritime  Provinces,  we  will  get  at  least  25  mem- 
bers the  first  year.  It  is  out  of  the  question  to  go  to 
Sydney,  because  it  will  take  another  12  hours.  I  was 
rather  amazed  when  Mr.  Wright  spoke — I  hope  the 
members  will  excuse  me  for  rubbing  it  in — but  there 
is  a  gentleman  representing  a  section  of  the  Dominion, 
and  he  does  not  know  anything  about  the  Maritime 
Provinces.     That  is  why  I  say  come  down  and  see  it. 

Mr.  Higman  :  The  Civil  Engineers  went  dow'n  to 
the  Maritime  Provinces  and  other  points,  and  they 
found  it  the  most  enjoyable  trip  of  their  whole  ex- 
perience. They  were  fortunate  enough,  however,  to 
secure  free  transportation. 

Mr.  Pilcher  :  Really,  I  believe  the  Intercolonial 
Railway  Company  are  so  anxious  to  have  people  go 
down  there  that  we  would  get  very  liberal  discounts 
from  them.  I  simply  give  it  as  my  own  experience, 
and  I  feel  quite  sure  that  if  the  Association  approached 
the  Intercolonial  Railway, they  would  bevery  kind  to  us 
indeed. 

The  Secretary  :  It  might  be  interesting  if  Mr. 
Pilcher  or  Mr.  Starr  would  give  us  some  idea  of  the 
probable  local  attendance  at  such  a  convention.  Of 
course,  we  might  naturally  expect  that  the  attendance 
from  the  west  would  be  much  smaller  at  a 
meeting  in  Halifax  than  it  would  be  in  Montreal  or 
Ottawa,  or  the  West,  and  it  would  be  interesting  to 
know  how  many  would  be  likely  to  attend  from  the 
Maritime  Provinces. 

Mr.  Pilcher  :  Judging  from  my  own  personal  ex- 
perience of  the  people  down  thei;e,  and  the  interest 
taken  in  electrical  matters,  I  think  that  we  would  get 
at  least  twenty-five  station  representatives.  I  do  not 
know  whether  that  is  right  or  not.  Mr.  Starr  and 
Mr.  Rough  know  the  people  even  better  than  I  do, 
but  I  think  I  am  quite  safe  in  saying  twenty-five. 

The  President  :  Are  there  any  other  expressions  of 
opinion.     Will  anybody  make  a  definite  motion  ? 

Mr.  Bucke  :  I  think  it  would  be  rather  interesting  to 
find  out  from  those  here  at  the  present  time  how  many 
would  go  down  to  the  Maritime  Provinces  in  case  the' 
next  Convention  was  held  there.  Twenty-five  is  a 
small  number  for  a  convention,  and  I  do  not  think 
anv  thing  like  that  number  would  go  down.  1  would 
be  verv  much  in  favor  of  Mr.  Williams'  suggestion  to 
g-o  to  Niagara  T'alls.  Thev  have  got  three  big  power 
companies  there,  and  two  of  them  at  least  will  be 
operating  next  vear,  and  ]->robably  three.  They  are 
putting  up  a  new  hotel  at  llie  present  time,  and  there 
will  be  splendid  accommodation.  Some  of  the  mem- 
bers li:ive  snggesled  llial  we  hold  a  meeting  of  the 
AsscH  iat  i^^n  in  Iransii.  We  could  cli;irter  a  boat  and 
lia\ea  meeling  on  the  boat.  ^"ou  c;in  do  anvthing 
V  ou  like  from  Niagara  Falls  yon  can  go  over  to  To- 
ronto or  Buffalo,  and  there  are  all  kinds  of  things  to 
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do  from  that  point.  I  think  Mr.  WilHams'  suggestion 
is  the  better  one. 

Mr.  A.  A.  Wright  :  W  ell,  now,  Mr.  Chairman,  is  it 
necessary  that  this  thing  should  be  decided  to-day  ? 
How  would  it  do  (if  we  put  it  off  for  another  day),  lor 
your  humble  serv  ant  to  inter\  Il'w  the  Minister  of  Rail- 
ways, and  see  what  he  will  do  for  us.  Being"  one  ot 
his  good  supporters,  I  might  i.ave  perhaps  a  little  more 
power  than  some  others,  and  we  could  find  out  defi- 
nitely what  he  can  do  for  us,  and  see  if  it  would  not  be 
possible  for  us  to  go  down.  I  would  be  willing, -as 
Artimus  Ward  says,  "  to  exert  my  ability  in  that  direc- 
tion." 

The  President  :  I  believe  by  Article  XIV  of  the  con- 
stitution, the  next  place  of  meeting  is  selected  at  the 
annual  meeting. 

Mr.  A.  A.  Wright  :  That  lets  me  out. 

Mr.  Williams  :  I  move  that  the  next  meeting  be  held 
at  Niagara.  I  know  if  you  go  down  to  Halifax,  I  for 
one  could  not  spare  the  time  to  go. 

Mr.  Purcell  :  I  would  like  to  second  that  motion.  I 
think  that  the  trend  of  traffic  is  towards  the  west,  and 
with  another  meeting  in  Ontario,  it  might  be  advisable 
for  us  to  meet  in  Winnipeg  the  next  year. 

Mr.  Hamilton  :  It  seems  to  me  that  the  Associa- 
tion can  hardly  afford  to  take  a  selfish  view  point  in 
considering  this  matter.  The  Association  is  broad  in 
its  intentions  and  scope,  and  should  take  in  all  the 
station  men  in  Canada.  Those  on  the  Pacific  Coast 
are  pretty  much  out  of  reach,  but  certainly  the  Mari- 
time Province  men  are  not,  and  they  should  be  given 
a  chance  to  get  some  ot  the  benefits  of  membership. 
Now,  the  National  Electric  Light  Association  has 
its  meetings  all  over  the  United  States,  and  those  who 
cannot  go  one  year  are  able  to  go  the  next,  and  in  that 
way  they  all  get  some  benefit,  but  as  it  is  here,  it 
would  appear  to  be  the  object  of  some  to  keep  it  in 
the  western  part  of  Quebec,  or  in  Ontario.  It  seems 
to  me  that  the  matter  should  be  looked  at  in  a  broad 
way,  and  if  .possible  things  should  be  so  planned  that 
a  little  wider  scope  can  be  given,  and  membership  can 
be  secured  from  a  wider  territory.     (Hear,  hear). 

Mr.  Purcel  :  How  many  members,  I  might  ask,  are 
there  in  the  maritime  Provinces,  and  in  the  western 
provinces,  not  including  Ontario  ? 

The  Secretary  :  If  you  mean  east  of  Montreal,  and 
west  of  the  Soo,  I  could  not  sa\',  but  the\'  would  be 
very,  very  few  ;  perhaps  twenty  would  cover  it. 

Mr.  Hamilton  :  Why  should  there  be  many  ?  They 
have  never  had  any  inducement. 

Mr.  Pilcher  :  The  discussion  seems  to  be  on  the 
principle  that  Nova  Scotia  only  wants  a  convention 
once  in  fifteen  years.     That  is  about  all. 

Mr.  Macfarlane  :  I  move  that  the  Association  meet 
in  Halifax  next  year. 

Mr.  A.  A.  Wright:  I  second  that  molion,  lx\ause 
I  do  not  think  we  will  go  there.  I  am  bouml  in  be  on 
the  winning-  side  any  way,  but  reall\-  I  think  if  we 

do  not  go  there  this  next  \eai-  w \'  inighl  ik'xI.  I  \ery 
glad  it  has  been  b rough  I  t  o  t  h^-  iml  il  l-  c^l  1  lie  iik  l  I  i  1  ig  ,  be- 
cause I  think  ought  to  tr\  aiul  go  \\\cw  least  the 
year  alter,  anil  1  think  in  the  me.nilime  u  e  should  get 
all  the  information  we  ean,  and  see  what  we  can  do  by 
going  there.  W  e  ninsi  not  be  1 00  selfish  in  this  work. 
There  are  many  respectable  people  living  down  in  the 
Maritime  Pro\  inees,  and  we  might  like  to  go  and  see 
them.  I  woukl  like  to  sa_\-  amither  thing,  and  that  is 
that  we  invariably  pick  out  the  big  hotels  for  all  the 
station  men  to  go  to — at  least  we  all  go  there.  Now, 
we  are  not  all  millionaires  in  this  world,  and  if  we  con- 
tinue in  the  electrical  business  I  don't  think  we  shall 
ever  be, so  I  think  u  esluniKl  jiiek  out  accommodation  at 
some  moderate  price  respectable  hotel,  where  any  man 
can  go, and  hav  e  oin  meetings  in  the  very  best  place  we 
can.     It  is  not  necessary  for  us  to  put  on  airs. 

Mr.  Williams:  1  do  not  think  that  the  Associaliim 
selected  any  particular  hotel  in  Montreal. 

The  President:  As .  far  as  the  arrangements  in 
Montreal  were  concerned,  I  practically  made  them  my- 
self, and  I  purposely  left  the  hotels  out,  as  I  felt  that 
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some  of  the  members  might  want  to  please  themselves 
in  this  respect.  I  went  to  the  Windsor  Hotel  and 
tried  to  arrange  special  rates,  but  they  were  not  too 
anxious  to  receive  us,  and  rather  than  make  any 
distinction,  I  thought  it  would  be  best  to  make  head- 
quarters at  the  Canadian  Society  of  Civil  Engineers' 
rooms. 

Mr.  A.  A.  Wright:  I  might  say,  Mr.  Chairman, 
that  I  did  notice  that,  and  I  was  very  glad  to  see  that 
you  did  so.  Still,  notwithstanding  that,  we  must 
understand  that  our  Secretary  was  there,  and  the  room 
was  there  where  we  got  our  vouchers,  and  although  it 
was  not  said  so  in  so  many  words,  yet  we  could  read  it 
between  the  lines. 

Mr.  Black:  It  seems  to  me  that  the  Convention  has 
been  a  great  success  (hear,  hear),  simply  because  we 
have  come  to  a  place  which  is  more  or  less  central.  If 
we  hold  our  meetings  at  places  where  we  will  get  a 
large  local  following,  it  keeps  the  prestige  of  the 
association  up,  and  that  we  cannot  afford  to  lose.  At 
the  next  Convention,  instead  of  having  320,  as  at  this 
convention,  I  think  we  should  have  at  least  400.  Now, 
from  an  economical  point  of  view,  it  seems  to  me  that 
it  would  be  better  for  the  Association  to  keep  the  con- 
vention in  a  central  place,  where  the  majority  of  the 
member  could  be  present.  I  sympathize  with  the 
members,  and  those  who  are  interested  in  the  electrical 
business,  who  live  outside  of  the  central  portion.  It 
is  certainly  a  drawback  to  them  not  having  a  conven- 
tion that  they  can  easily  reach,  but  if  we  can  do 
somebhing  so  as  to  defray  their  expenses,  that  should 
overcome  the  difficulty. 

Mr.  Starr:  I  would  like  to  correct  an  impression 
made. by  the  last  speaker,  Mr.  Black,  in  suggesting  that 
the  Association  might  defray  the  expenses  of  those  too 
far  away  from  the  place  where  the  convention  is  to  be 
held.  It  is  more  owing  to  the  fact  that  the  benefits  of 
the  Association  are  not  known  to  the  central  station 
men  down  there,  and  that  is  one  reason,  if  the 
convention  went  down  there,  and  induced  these  men 
to  join,  they  would  be  glad  to  come  up  here  in  future. 

The  President  :  I  will  have  to  bring  the  matter  to  a 
head  now,  so  if  anybody  has  anything  to  say  in  the 
matter,  I  wish  they  would  say  so.  We  will  have  to 
put  the  question  box  before  the  meeting  after. 

Mr.  Black  :      Is  everybody  entitled  to  vote  on  this? 

The  President :  According  to  the  constitution  the 
only  people  that  are  supposed  to  vote  are  the  active 
members,  but  still  that  does  not  prevent  the  associate 
members  from  giving  a  general  expression  of  opinion, 
which  I  am  sure  would   influence  the  active  members. 

The  matter  was  then  put  toa  vote, the  method  adopted 
being  by  a  show  of  hands.  Five  voted  in  favor  of 
holding  the  next  convention  at  Halifax, and  the  remain- 
der in  favor  of  Niagara  Falls. 

The  President:  I  think  we  will  now  proceed  with 
the  election  of  office  bearers,  and  it  is  necessary  to 
appoint  two  scrutineers.  I  appoint  Mr.  Purcell  one, 
and   Mr.  F^isk  the  other. 

The  President  then  read  Article  XVH  of  the  constitu- 
tion. 

It  was  proposed  by  Mr.  Higman,  and  seconded  by 
Mr.  Black,  that  Mr.  A.  A.  Wright  be  elected  presiden't 
for  the  ensuing  year.    Carried  unanimously. 

Mr.  A.  A.  Wright:  I  must  say  that  1  certainly 
thank  you  most  heartily  for  the  gift  you  have  conferred 
upon  me — the  highest  gift  in  the  hands  of  the  Asso- 
ciation. I  do  not  know  whether  I  shall  be  able  to  fill 
the  office  or  not,  but  if  I  am  to  occupy  it  for  the  ensuing- 
year,  I  shall  endeavor  to  fill  it  to  the  best  of  my  ability, 
and  I  hope  that  at  the  next  meeting  we  will  have  just 
as  good  a  meeting  as  we  have  had  this  year,  and  per- 
haps a  little  better. 

Mr.  J.  J.  Wright:  Mr.  President,  1  have  great 
pleasure  in  nominating  Mr.  R.  G.  Black  for  the  office 
of  first  vice-president. 

Mr.  Macfarlane:  1  have  great  pleasure  in  secoiuling 
Mr.  Wright's  motion.     (Carried  unanimously.) 

The  President  :  Now,  gentlemen,  the  second  \  ice- 
president. 
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Mr.  J.  J.  W'ritjhl  :  1  suppOM.-  it  is  in  oiilor  for  0110 
iiitMiibor  to  noinitiati.'  lu  o  moinbors.  1  iioininato  Mr. 
joliii  Murpliy  a.-^  secoiul  \  icc-prosidonl. 

Mr.  llitiiiiaii  :  It  atVords  1110  jiroat  ploaMiio  10  scloikI 
that  motion. 

Mr.  Black:  1  ha\c  \  cry  iiuicli  ploasurc  in  lUMniiial  iiii^- 
Mr.  C.  H.  Morliinor  for  tlio  position  of  ^.  rctai  y- 
Treasiirer.  Mr.  Mortimer  is  centrally  KuaUcl,  ;nul  as 
the  convention  is  to  be  held  next  year  al  Xiai^ara  i'"alls, 
1  think  Mr.  Mortimer  can  till  that  post  belter  than  any 
one  else. 

This  motion  was  seconded  by  Mr.  Hurran  and 
carried. 

Mr.  Thornton:  Mr.  Wrii^ht ,  as  you  are  now  i^-esi- 
dent  of  tlie  .Association,  \  on  mit;'ht  come  up  and  take 
the  chair. 

Ml-.  A.  A.  W'rii^lit  :   1  have  g"ot  to  g^o  in  a  few  minutes. 

Mr.  Wright  thereupon  took  the  ch;iir,  and  said:  I 
lh;nik  you,  gentlemen,  for  this  warm  reception. 

Mr.  Murphy  :  1  would  like  to  take  advantage  of  the 
temporary  absence  of  our  Tresidenl  from  the  chair,  to 
move  a  very  heart}'  \  oie  of  thanks  to  him  (Mr.  Thorn- 
ton) for  the  admirable  manner  in  which  the  arrange- 
ments for  the  convention  have  been  carried  out. 

This  motion  was  greeted  with  prolonged  applause. 

Mr.  .\.  A.  Wright  (President)  :  I  have  much  pleasure 
in  conveying  the  hearty  clappings  of  this  meeting  to 
yourself,  and  also  to  inform  you  that  all  these  clappings 
were  for  you. 

Mr.  Thornton  :  I  can  assure  you,  gentlemen,  that 
I  thank  you  very  heartily  tor  your  appreciation  of  any 
little  work  that  I  may  have  done.  Personally,  I  may 
say  that  it  has  not  been  very  hard  work,  because  I 
have  been  really  interested  in  the  work.  I  have  always 
been  interested  in  the  Electrical  Association,  and  have 
always  believed  that  it  is  in  the  interest  of  the  central 
station  men  generally  to  belong  to  such  an  association. 
I  have  felt  for  a  long  time  that  we  ought  to  get  down 
to  serious  work,  if  we  want  to  have  the  work  of  the 
•Association  kept  up  to  standard.  I  think  that  a  con- 
vention should  be  a  case  of  hard  work  for  the  delegates. 
I  have  no  doubt  that  some  of  the  members  have  found 
it  hard  work,  but  I  do  not  know  whether  it  was 
altogether  from  attending  the  meetings.  I  thank  you 
very  heartily,  gentlemen,  for  the  expressions  of  your 
good  will. 

A  ballot  was  then  taken  for  the  members  of  the 
Executive  Committee. 

Mr.  A.  A.  Wright  (President)  :  I  have  much 
pleasure  in  declaring  the  following  officials  our  Execu- 
tive Committee  for  the  ensuing  year:  Mr.  A.  A.  Dion, 
Mr.  B.  F.  Reesor,  Mr.  J.  J.  Wright,  Mr.  J.  A.  Kam- 
merer,  and  Mr.  C.  B.  Hunt.  The  next  thing  is  the 
election  of  five  more,  as  I  understand  it. 

Mr.  J.  J.  Wright  :  I  would  like  to  suggest  that  our 
Secretary  send  a  courteous  reply  to  the  Halifax  Board 
of  Trade,  setting  forth  the  reason  why  the  delegates 
could  not  decide  in  favor  of  Halifax,  and  so  on,  and 
that  certain  conditions  make  it  necessafy  to  hold  our 
convention  elsewhere. 

Mr.  A.  A.  Wright  :  That  is  a  very  good  suggestion, 
Mr.  Wright,  and  I  have  no  doubt  the  Secretary  will 
act  accordingly.  There  is  another  matter  that  we 
should  take  into  consideration,  and  that  is  the  gratui- 
tous labor  that  Mr.  Dion  has  given  us  in  preparing 
questions  for  the  Question  Box,  and  sending  out  lists. 
This  is  becoming  more  and  more  an  important  feature 
in  our  association.  It  is  one  of  the  most  advantageous 
forces  that  we  have,  and  1  think  it  is  one  of  the  reasons 
why  members  are  added  to  the  institution.  I  think 
some  one  should  say  something  on  this  point. 

Mr.  Thornton:  I  have  very  much  pleasure  in  moving 
that  a  very  special  vote  of  thanks  be  granted  to  Mr. 
Dion,  and  that  the  Secretary  be  instructed  to  write  to 
him  accordingly.  We  have  not  had  \  ery  much  time  to 
take  up  the  Question  Box  as  a  part  of  the  programme, 
but  I  do  not  think  that  we  can  infer  from  that  that  the 


Question  liox  has  been  in  an)-  wa)-  slighted.  The  dis- 
cussion this  \  ear  of  all  the  papers  has  been  very  good 
indeei.1,  \  ery  nuich  lietter  than  a  great  man)' con\  entions 
that  1  ha\e  been  at,  and  there  are  niany  questions  that 
ha\e  come  up  in  the  discussion,  dealing  with  matters 
containetl  in  the  Question  Box,  and  many  of  the 
(.pieslions  lia\  e  been  answered  in  this  way.  I  consider 
il  is  a  most  important  part  of  the  Canadian  Electrical 
Association,  and  it  oug^ht  to  be  continued,  and  Mr. 
Dion  deser\  es  oiu'  sincere  thanks. 

Mr.  A.  A.  Wright  :  I  might  suggest  that  we  request 
Mr.  Dion  to  take  charge  of  the  Question  Box  for 
another  year. 

Mr.  Thornton  :  I  am  afraid  he  will  not  do  that. 
He  told  me  that  he  certainly  would  not.  He  has  cer- 
tainly made  a  success  of  it.  If  we  can  induce  him  to 
take  it  up  and  carry  it  on  for  another  year,  I  think  we 
ought  to  do  so. 

Mr.  Burran  :  I  have  very  great  pleasure  in  second- 
ing that.  I  think  Mr.  Dion  has  done  a  very  valuable 
arnount  of  work.  The  onus  of  the  work  has  been  on 
Mr.  Dion,  and  I  think  he  deserves  the  best  thanks  of 
the  Association. 

Mr.  A.  A.  Wright  (President)  :  Is  it  your  wish  that 
it  should  be  carried?    (Carried  unanimously.) 

Mr.  A.  A.  Wright:  Well,  iiow,  gentlemen,  I  regret 
that  my  time  is  more  than  up,  and  I  suppose  you  will 
excuse  me  if  I  call  upon  the  First  Vice-President  to 
take  my  place. 

Mr.  Black  thereupon  took  the  chair  and  said  :  A'ou 
have  all  heard  me  speak  a  good  deal,  and  I  do  not 
propose  to  make  a  speech.  I  thank  you  all  for  the 
honor  you  have  conferred  on  me  in  electing  me  your 
First  Vice-President.  I  have  always  had  the  interests 
of  the  Association  at  heart,  and  will  do  my  utmost  to 
further  its  interests  in  the  future. 

Mr.  Thornton  :  I  would  like  to  move  the  usual  grant 
to  the  Secretary  of  the  Association.  I  think  it  is  usual 
to  do  so,  and  it  is  a  matter  which  should  not  be  forgot- 
ten.    I  think  it  is  $150. 

Mr.  Higrnan  :  I  am  very  glad  to  second  that  motion. 

Mr.  Black  :  As  the  Secretary  still  has  a  little  work 
to  do,  I  will  read  the  report  of  the  committee  appointed 
to  draft  the  standing  committees.  If  you  wish  to  make 
additions  or  alterations,  you  are  quite  at  liberty  to  do 
so. 

Committee  on  Statistics — A.  A.  Dion,  R.  T.  Mac- 
Keen,  R.  G.  Black,  Jas.  Robertson. 

Committee  to  Confer  with  Underwriters — K.  B. 
Thornton,  C.  B.  Hunt,  J.  J.  Wright,  W.  C.  Hawkins, 
Ed.  A.  Evans,  A.  A.  Dion. 

Committee  on  Legislation  for  Ontario — C.  B.  Hunt, 
A.  A.  Wright,  B.  F.  Reesor,  J.  J.'  Wright,  R.  O.  Mc- 
CuUoch,  Gordon  Henderson.  For  Quebec  —  A. 
Sangster,  E.  A.  Evans,  L.  A.  Denis,  K.  B.  Thornton. 

Special  Committee  for  Advancement  of  Interests  of 
Association — K.  B.  Thornton,  R.  T.  Mackeen,  R.  G. 
Black,  John  Murphy,  Louis  W.  Pratt,  J.  W.  Purcell. 

It  was  moved  by  Mr.  Reesor,  and  seconded  by  Mr. 
Purcell,  that  the  report  of  the  comrnittee  be  adopted. 
Carried. 

Mr.  Black:  When  the  Legislative  Conimittee  brought 
in  their  report  for  the  present  year,  they  recommended 
that  funds  be  placed  at  their  disposal  to  defray  the 
expenses  for  the  coming  year.  It  will  be  quite  in  order, 
therefore,  for  some  one  to  mo\  e  that  the  Executive 
have  power  to  place  at  the  disposal  of  the  Legislative 
Committee  such  funds  as  they  deem  advisable  to  carry 
on  the  work. 

Mr.  J.  J.  Wright  :  I  rnove  that  resolution. 

Mr.  Higrnan  :  I  will  second  that.  (Carried.) 

Mr.  Black  :  There  is  nothing  definitely  arranged 
about  the  Shawinigan  trip,  but  it  is  well  worth  any 
one's  time  to  go  down. 

Mr.  J.  J.  Wright  moved  that  the  convention  adjourn 
to  meet  in  Xiag.ua  Falls  in  June,  1906. 


July,  1905 
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OPERATION  OF  TRANSFORMERS  AT  VARYING 
FREQUENCIES  AND  VOLTAGES- 

By  M.  a.  Sammett. 
Tlie  alternating  current  transformer  holds  a  prominent 
place  in  modern  Central  vStations.  In  the  investment  of 
the  plant  it  constitutes  a  considerable  portion  of  the 
Companies  outlay  and  where  the  supply  of  individual 
customers  is  done  by  the  aid  of  step  down  transformers, 
the  total  kilowatt  capacity  in  transformers  is  equal  to 
three  and  even  four  times  that  of  the  capacity  of  the  gen- 
erating- plant. 

This  wide  application  of  transformers  commands  a 
tliorough  understanding  of  transformer  characteristics  and 
it  is  gratifying  to  note  that  of  late  manufacturing  con- 
cerns are  making  an  effort  to  disceminate  useful  inform- 
ation and  thus  place  in  the  hands  of  the  operating  En- 
gineer data  which  will  enable  him  to  have  a  more  complete 
understanding  of  the  various  types  of  transformers,  me- 
thods of  testing  same  for  losses,  regulation,  proper  rating, 
etc.,  etc. 

In  view  of  the  fact  that  the  subject  of  testing  has  been 
dealt  with  in  convention  papers  on  previous  occasions,  I 
liave  in  this  instance  selected  a  subject  which  will  confine 
itself  to  characteristics  expressing  the  effect  of  variable 
frequency  and  voltage  on  transformer  operation.  The 
choice  of  such  characteristics  suggested  itself  on  the  one 
hand  by  conditions  peculiar  to  Hydroelectric  power 
development  so  very  extensive  in  Canada  and  on  the  other 
by  the  tendency  of  consolidation,  a  tendency  of  In- 
ternational character,  aiming  at  the  centralization  of  the 
same  industries  imder  one  management. 

Let  us  take  up  first  the  question  of  influence  of  variable 
frequency  on  the  operation  of  transformers.  In  various 
Hydroelectric  plants  throughout  the  Dominion,  wherever 
the  severe  winter  generally  causes  a  considerable  diminu- 
tion of  the  effective  head  on  account  of  the  ice  formation 
in  the  tail  race  and  forebay,  the  operating  Engineer  is 
sometimes  called  upon  to  resort  to  extreme  means  in  order 
to  carry  the  Station  load  at  a  lower  frequency.  Often 
Engineers  laying  out  a  plant  for  low  water  heads  would, 
providing  for  such  an  exigency,  specify  the  generators  to 
1)6  designed  with  a  weak  field  and  low  magnetic  density 
in  the  armature  laminations.  Then,  when  the  emergency 
does  come  and  there  is  n®  steam  plant  to  fall  back  on  for 
running  the  two  plants  in  multiple  and  thus  hold  the  entire 
system  at  the  proper  frequency  the  lower  voltage,  result- 
ing from  low  speed  will  be  raised  by  increasing  the  field 
excitation.  Full  normal  voltage  will  be  secured  and 
as  far  as  the  generator  potential  is  concerned  normal 
conditions  will  be  restored.  Let  us  suppose  there  is  a 
quantity  of  water  sufficient  to  carry  the  load  at  a  lower 
speed  and  •investigate  the  effect  'of  lower  frequency  on 
transformers  intended  to  operate  at  a  given  higher  fre- 
quency. 

It  would  be  impossible  to  give  exact  data  as  to  how  far 
it  would  be  permissable  to  go  in  lowering  the  frequency  of 
a  given  plant  without  endangering  the  very  life  of  the 
apparatus  of  the  system. 

This  would  depend  on  the  characteristics  of  the  gener- 
ators as  well  as  the  various  transformers  of  the  system. 
Granted  that  the  generating  machinery  was  designed  to 
meet  such  conditions,  would  the  same  apply  to  standard 
ajjparatus  such  as  step  down  transformers  for  lighting  or 
motor  service?  What  criterion  can  we  use  in  order  not  to 
overstep  the  safety  limit?  As  stated  before,  the  individual 
characteristics  of  the  apparatus  must  be  known  in  every 
case  in  order  to  give,  a  definite  answer  to  this  question  and 
a  treatment  of  general  principles  involved  will  serve  to 
illustrate  the  relation  between  the  frequency  and  trans- 
former performance  and  to  demonstrate  their  interdepend- 
ence. 

We  shall  not  go  into  the  minute  analysis,  but  concern 
ourselves  f)nly  with  such  ])oints  as  are  of  interest  to  us  as 
Central  vStation  men,  leaving  the  finer  details  to  the  de- 
signing Engineer. 

The  ])f)iints  in  which  we  art'  ihiiily  interested  are  those  of 
the  affect  on  the  ir.iu   losses,     (  t he  co])i)er  h).ss  remaining 

and  regulation,  points  lli.il  'lireellv  .itleU  the  elluieiuy  of 
the  api)aratus  and  eonse.|  lu  ii 1 1  v  the  ellu  ieiu  y  of  the  entire 
system.  The  differunce  of  iron  losses  at  different  periodici- 
ties will  affect  the  full  load  as  well  as  the  all  day  effi- 
ciency of  the  plant.  The  difference  in  the  exciting  current 
will  be  responsible  for  a  considerably  increased  no  load 
current. 

We  shall  also  determine  the  affect  of  lowering  of  the 
frequency  on  the  regulation  in  oidtr  to  find  their  relation. 
The  question  of  regulation  is  .m  iiii|)ortant  f)ne  to  Central 
Stations  as  the  useful  lil<-  of  nuandescent  lamjJs  depends 
altogether  on  the  volt.ii;(  of  \\>t  cinuit  to  which  the  lamps 
are  connected  an<l  iliis  voIi.il',  must  be  maintained  con- 
stant re(|uiring  elo.e  n -n  l.i  1 1,  ,11 

To  begin  with,  the  first  mentioned  variable  that  of  the 
iron  loss  is,  as  you  all  know,  composed  of  the  so-called 
Hysteresis  or  lag  loss  due  to  molecular  friction  caused  by 
the  lagging  current  of  magnetic  induction  with  relation  to 
the  niai;iu  I  i/iiig  force  as  the  iron  goes  through  a  cycle  of 
magut  I  i/ation,  and  the  Eddy  current  loss,  which  is  a  loss 


of  energy  consumed  ir.  setting  up  induced  currents  in  the 
iron. 

Mr.  C.  P.  Steinmct/,  who  carried  on  extensive  investiga- 
tions in  connection  with  Ilvslersis  and  luldy  current  los- 
ses, arrived  at  certairi  einpirital  f(jrniiila  which  check  very 
close  with  actual  results  aiul  we  shall  make  use  of  these 
formulae  to  get  a  clearer  understanding  of  the  relation 
between  the  various  quantities  which  determine  the  iron 
loss. 

HYSTERESIS  LOSS. 

In  its  simplest  form  the  formula  reads  as  follows:  — 
Hysteresis  =  l'„  =.vBl-6 
which  is  the  loss  in  ergs  per  cycle  for  each  cubic  centim- 
eter of  iron.  In  this  expression  x  is  a  constant  indicat- 
ing the  quality  of  iron,  depending  on  the  chemical  consti- 
tuents entering  it  and  ,also  on  the  physical  treatment  in  the 
manufacture  of  same.  Applying  the  above  expression  to  any 
transformer,  in  order  to  determine  the  Hysteresis  Loss  the 
formula  will  be  modified  by  adding  two  more  factors, 
namely,  the  volume  of  iron  in  cu.  cms.  and  the  factor 
representing  frequency. 

Hence 

Ph=.vVNB1.6  in  ergs 
or  if  expressed  in  practical  units 
PH  =  a;yNBi-6x  10  -  •  watts, 
where  %  =  Constant  for  given  quality  of  iron. 
V  =  Volume  in  cu.  cms. 
N  =  Frequency  in  cycles  per  .second. 
B  =  Induction  per  sq.  cm.  of  iron. 

EUDY  CURRENT  LOSS. 

The  energy  lost  in  Eddy  current  reads  as  follows  when 
expressed  in  practical  units:  — 

Pe  =  eVN-^B2]o-  7 
where    E  =  Eddy  current  constant. 

V.  N  and  B=  volume,  frequency  and  density  expressed  in 
the  same  units  as  those  in  the  Hysteresis  formula.  The 
Eddy  current  constant  "E"  depends  on  the  thickness  of 
the  laminations  of  iron  and  frequency,  varying  directly 
as  the  square  of  the  thickness,  the  square  of  the  frequency 
and  directly  as  the  first  power  of  the*  specific  Electric 
conductivity  of  the  iron.    Expressed  numerically  it  reads: 


E  = 


g — Z-yro-9=i  645Z'-yio-9 

where  Z  =  Thickness  in  cms.  of  laminations. 

y=  Specific  Electric  Conductivity  of  iron  in  megohms 
Hence 

Pn=  i.645Z2yVN^B2io-  16  watts. 
The  combined  loss  of  Hysteresis  and  Eddy  current  gener- 
ally called  Core  Loss  will  be  expressed  as  follows:  — 


Of  these  the  Eddy  current  loss  at  commercial  frequencies 
is  the  smaller  one  of  the  two  and  as  it  varies  directly 
with  the  squard  of  the  frequency  and  induction,  the  higher 
the  frequency  and  induction  the  higher  the  loss  due  to 
Eddy  current.  In  standard  transformers  of  good  make 
the  Eddy  loss  varies  from  45  p.  c.  of  the  combined  iron 
loss  at  125  Cycles  to  that  of  15  to  20  p.  c.  with  a  fre- 
quency of  25  Cycles. 

Frequency  Hysteresis  I<oss        Eddy  Current  Loss. 

125  55  P-  c.  45  P-  c. 

60  70  p.  c.  30  p.  c. 

25  80-85  p.  c.  15-20  p.  c. 

In  order  to  be  able  to  calculate  the  change  in  the  iron 
losses  by  the  aid  of  the  emperical  formula  given  above  we 
sh.ill  havi'  to  make  use  of  the  fundamental  formula  in 
.iltei  nating;  eiii  reiit  w  ork,  the  basic  form.ula  which  ex- 
presses the  relati(Jii  bitween  different  quantities  as  they 
enter  into  the  making  of  the  transformer. 

E  =  v/2  <3  i4,xTN.\B  io-'^orB==^-^|;f^.^.j,^ 

where  T  =  Turns  of  primary  ©r  secondary  winding. 

E  =  Voltage  corresponding  to  tiirns  of  winding  given 
above. 

A  =  Cross  section  of  iron  in  sq.  cms. 
B  =  Induetioii  s(|  cm. 
Having   to   de.il     ^\  ith   transfornu-rs    in   operation,  all 
iMialitilies  W  illi  llie  exception  of  fre(iuenev  and  conseipieut- 
Iv  iiiagiielii    (Kiisitv  are  fixed  and  we  niay  eombiue  lluiii 
all  nndei   oiie  eoiistant 

Eio'* 


V2X3.14XTA 
ill  reduce  the  formula  to  B=k. 


Thus  we  see  that  magnetic  density  is  inversely  propor- 
tional to  the  frequency,  that  is  to  say,  with  a  frequency 
half  that  of  the  original  or  normal  frequency  the  density 
will  be  double  normal  density  and  witli  frequency  twice  as 
high  as  normal  frequency  we  will  have  half  luirmal  induc- 
tion, or  w  illi  a  change  from  60  to  30  Cycles  the  induction 
will  be  double  that  it  was  at  60  Cycles. 
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Kolerring  to  formula  of  Hysteresis  Pii60  =  .v  \  V  x  N  x  Bi  t;  x 
lo  -  '  =  V  X  V  X  6o\  B'Ox  10-  ■;  when  frequency  is  changed  to 
Cvcles  P,i80=  v  x  V  x  30  x  ( 2R)l  «  mo  -  "  =  v  x  V  x  (30  x  2)  x  20.« 
X  Bi'6x  10^  '=.\  \  Vx6ox  Bl.Cs  10  -  '  x  1. 516. 
which  means  that  a  reduction  in  frequciuy  from  60  to  30 
will  increase  the  Hysteresis  loss  51.6  p.  c. 

Tlie  Kddv  current  loss  in  a  given  transloinu  r,  as  will  lie 
shown  liv  the  equatioi.s  below,  is  a  const. ml  Kiss,  ilipiiul- 
ing  on  the  voltasje  alone.  The  two  variables,  aiamely  Ire- 
(luency  and  induction,  entering  the  expression  as  Squares 
of  the  inverse  quantities,  neutrali/e  each  other. 

„     _i.6j5Z-yB^N-'V.  »        i.645Z^v(  2U V' (  '.NV-V  . 


Hvsteresis  varying  in  the  inverse  ratio  of 
ed"  to  the  power  o.f>  we  have  the  followiiij; 
New  Hvsteresis  is  eipial  to  noniial  Hystnc 


ation. 
nniltip; 


(Normal  frequency\o,( 
New  frequency  •/  ; 


Tins  expression  will  b 
constants  of  conversion 
new  frequeaicy. 

Taking  the*  Hysteresis  at  133  <^ycl 
the  following  co'nstanits  of  conversion 


helpful  in  enabling  us  to  find 
rom  existing  frecpuiuies  to 


FUKtJUF.NCY 
1  .>3 


HYvSTKRKSlS 
1 .00 
1 .038 
1.187 


as  unity,  we  get 


KDDY  CURREN'I 
0.82 


(13  1 .500 

(10  1. 612 

30  1-799 

40  2.056  " 

33  2.308 

30  •  2.443 

25  2.726 
In  this  table  the  Eddy  current  loss  is  given  as  82  p.  c. 
of  the  Hysteresis  loss  at  133  Cycles  and    will  remain  a 
constant  for  all  frecpiencics. 

This  table  .shows  tliat  a  decrea.se  in  frequency  will  result 
in  an  increase  ifl  Hvsteresis  and  consequently  in  a  higher 
temperatiuc  <il  ilu-  tr.nisfnrmer  iron.  In  oil  immersed  as 
well  as  di\  s,  li  ^.  I.  .ling  transformers  this  increased  tem- 
perature .ii  I  Ik-  iron  will  mt  down  the  current  carry- 
ing capantx  <'i  tlu-  tr-inslornirrs  and  what  would  under 
normal  c  .-m  1 1 1 1,  ,iis  1.,-  t.illi-d  normal  load  would  with  a 
lower  fre(|iuniv  ]>v  .in  ovi-rload  and  may  cau.se  the  burn 
out  of  tlie  transformer. 


All  standard  transformers  for  lighting  and  motor  service 
are  manufactured  so  as  to  operate  at  a  con.siderable  range 
of  frequencies  and  they  are  generallv  subdivided  into  two 
classes,  "The  High  Frequency"  and  "Low  Frequency 
Transformers."  The  former  adopted  for  use  on  circuits 
from  60  to  140  and  the  latter  from  40  to  140  Cycles. 
While  they  will  be  guaranteed  to  operate  satisfactorily 
within  the  ranges  given  above  they  will  have  to  be  rerated 
as  the  various  iron  losses  at  different  frequencies  wil.1  in- 
crease the  temperature  at  which  the  transformers  operate, 
hence  diminish  their  capacity.  This  con.sideration  will 
add  more  weight  to  the  importance  of  selecting  transform- 
ers with  a  low  tore  loss,  a  consideration  so  very  vital  for 
the  all  day  efficiency  of  a  plant  with  a  heavy  lighting 
load. 

Taking  up  now  the  question  of  unification  of  two  exist- 
ing systems  operating  at  different  periodicities  the  con- 
clusions arrived  at  in  this  paper  would  at  once  suggest 
that  the  lower  frequentv  should  be  rai.sed  whenever  possible 
and  the  higher  frequentv  should  l)e  made  standard.  Such 
a  change  would  decrease  the  energy  dissipated  in  the  iroai 
of  transformers  of  louir  periodicity  and  they  would  oper- 
ate at  a  temper-iinrt  below  that  of  previous  normal  con- 
ditions. While  this  polity  should  always  be  f(dlowed  by 
Ilvdroelettrit  idants  wherever  conditions  permit  of  such  a 
change,  it  is  of  still  greater  importance  to  steam  generat- 
ing fdants  where  high  core  loss  resulting  from  lowering  of 
tlib.  irequer.cy,  besides  the  fact  of  decreased  transformer  load 


carrying 
lion,  twi 
I  men, 


cultv. 
Wi-  V 
irgest 


apacit 
factor 


means  also  an  increased  coal  consump- 
detrimental  to  the  economy  of  the  plant 

local  conditions  make  it  impossible  to 
V  .ibove  a  given  point  and  then  a  com- 

\\  I  111  Id  be  the  best  way  out  of  the  dif- 

lake  the  figures,  given  by  one  of  the 
iring  concerns  as  guarantees  of  iron  and 


3S0% 


•So 


C. 


Fig.  2. 

copper  losses  of  their  standard  transformers  and  applying 
the  constants  of  conversion  given  in  tlie  table,  determine 
the  effect  of  a  change  from  60  Cycles  to  that  of  40  Cycles. 
High  frequency  transformers  60  Cycles-2080-104-208  volts. 

K.  W.  Core  Loss         Copper  Loss  ^Total  Loss 
in  Watts.  in  Watts. 

I  39  27 

3  62 

5  95 

7.05  117 

10  156 

15  202 


in  Watts. 

66 


40  Cycles: 
K 


232 
258 
302 

2  080-104- 20S  volts. 

I.1S6 

46.5 


65 

94 
125 
147 
215 
290 
327 
394 


189 
242 
3"3 
417 
522 
5S5 
696 


73-5 
[39.0 


5  1 13.0  94  207.0 

7-  5  139-0  125  264.0 

\o  T85.0  147  332.0 

15  240.0  215  455 -o 

20  276.0  290  566.0 

25  307.0  327  634. c 

30  359-0  394  753-0 

Thus  we  see  that  the  lo\\  ering  of  the  frequency  from  60 
to  40  will  result  in  an  iron  loss  of  a  30  K.  W.  transformer 
of  57  watts  higher  than  prior  to  the  change  and  in  order 
to  keep  the  temperature  within  the  same  lijnits  it  would 
be  necessary  to  decrease  the  current  carrying^  capacity  by 
the  same  number  of  watts.  A  reduction  o\  57  watts  will 
bring  the  copper  loss  tto  337  watts  or  to  85. 5  p.c.  originallv 
normal  copper  loss  and  consequently  to  92.3  p.  c.  of  trai.s- 
former  capacity. 

A  change  to  a  system  of  30  Cycles  will  give  the  follow- 
ing losses: 

K 


:.  w. 

Core  Loss 

Copper  Loss 

Total  Loss 

in  Watts 

in  Watts. 

K.^  1.34 

I 

52-5 

27 

79.5 

3 

83.0 

65 

148.0 

3 

127.0 

94 

221.0 

.  5 

157-0 

T23 

282.0 

10 

209.0 

147 

356.0 

15 

271.0 

213 

4S6.0 

20 

31 1 -0 

290 

601.0 

25 

346.0 

327 

673.0 

30 

405.0 

394 

799.0 
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Taking  the  same  30  K.  W.  transformer  we  find  the  Core 
Loss  increased  by  103  watts.  A  corresponding  decrease 
in  Copper  I,oss  will  reduce  the  latter  to  292  watts  or 
74.1  p.c.  normal  copper  loss,  tluis  making  the  load  carry- 
ing capacity  of  the  transformer  in  K.V.A.  only  86  p.  c. 
that  of  normal. 

The    above  figures    giving  the    per  cent,  normal  load 


.-it   .s  .&  ■p' 


.s        /o  //  ^^.  ^s  /r^ 


capacity  are  favorable  as  compared  to  the  large  Station 
transformers  which  are  designed  with  an  iron  loss  consi- 
derably in  excess  of  the  copper  loss,  sometimes  differing 
as  much  as  to  be  twice  the  loss  in  the  copper.  You  will 
readily  see  then  that  the  capacity  of  the  apparatus  under 
these  conditions  would  be  greatly  reduced  with  the  in- 
crease in  iron  loss. 

Assuming  the  Core  Loss  to  be  twice  as  high  as  the  Cop- 
per Loss  when  operating  at  60  Cycles  what  should  be  the 


N 

Irs 


so 


2S 


CycL£j 

(M)  „  ,  -/i  , 
(IF)    ,.    „     =Z  . 


transformer  rating  at  30  Cycles?  Core  Loss  at  30  Core 
T,oss  at  Co  X  \  \.\.  [  1.34  is  const  aiil  del  ivi  d  fnitn  our 
talilc  nulinliii!'  Hvsteresis  .iihl  \\^^\  i  111  u  nt  loss- 

rs.  )     'i'lns  nu  n  ,,  ,,    ^vill  make  the  en,  1 .1' \       ,  111  ihe 

iron  2.()iS.\,  w  In  i  c  \  is  watts  loss  in  i1k:  i  Mpin  i  1  nisU-ad 
ol  2. cox)  and  the  energy  permissablc  to  be  dissii>aU(l  bv 
the  coils  to  make  up  the  same  total  energy  loss  ol  3.oo.\ 


for  the  same  operating  lemperalure  will  be  0.32X.  The 
K.  V.  A.  capacity  varies  directly  as  the  square  root  of  tlni 
energy  lost  in  the  winding.  Consequently  the  transformer 
=■   capacity    1/0.32  =  0  565    or  56.5  p.  c.  normal  capacity. 

EXCITING  CURRENT. 
The  exciting  current  is-  the  vectorial  sum  of  the  magne- 
tizing or  wattless  current  and  the  energy  current  supply- 
ing the  Hysteresis  Icjss.    The  two  components  are  at  right 
angles  to  each  other  and  the  exciting  current  I    can  be 
expressed  as     = -\/1m  -  +  1h 
where     I  m  =  Magnetizing  current 
Ih  =  Hysteresis  current 
Im    in  well  designed  transformers  is  equal  to  the  Hys- 
teresis current  and  this  can  l)e  lound  l)y  diving  the  Hys- 
teresis watts  into  the  impressed  voltage. 
Plysteresis  watts  as  we  have  found  before  are  equal  to 

Ph  =it:VNB1.6x  10-7  ; 

giving  for  the  Hysteresis  current  In  _ 

The  magnetizing  current  being  equal  in  magnitude  to  the 
Hysteresis  current,  the  exciting  current  will  be  equal  to 
VNBl.6 
'■4i-^-E7o^ 

Thus  wc  find  the  exciting  current  varies  as  the  1.6 
power  of  magnetic  induction,  which  in  its  turn  varies  in- 
versly  as  the  frequency.  So  that  a  lowering  in  frequency 
will  increase  the  exciting  current  and  naturally  decrease 
the  no  load  clficiency  of  tlie  transformer  as  well  as  the 
entire  plant. 

REGULATION, 
By  regulation  is  meant  the  difference  between  the  second- 
ary voltage  under  conditions  of  load  and  with  secondary 
coils  open  circuited,  when  a  constant  primary  voltage  is 
impressed.  The  regulation  of  a  given  transformer  with  a 
non-inductive  load  is  so  much  different  than  the  regulation 
when  the  load  is  inductive  that  it  is  essential  to  specify 
the  nature  of  the  load.  It  would  be  well  to  state  here 
that  in  a  given  station  operating  Synchronons  motors  the 
lowering  of  the  frequency  would  be  prohibitive  and  even 
iu  the  case  of  induction  motors  the  change  of  speed  cannot 
be  allowed  to  fall  more  than  5  or  10  p.c.  below  the  normal 
which  is  from  2  to  5  per  cent,  lower  than  the  Synchro- 
nons speed.  The  only  inductive  load  possible  to  be  carried 
at  frequencies  below  normal  would  be  that  of  series  alter- 
nating enclosed  arc  lamps.  These  operate  as  a  rule  at 
60  Cycles,  but  will  operate  satisfactorily  at  50  Cycles  as 
is  the  case  in  many  plants  in  Europe.  50  Cycles  will  serve 
as  a  limiting  line,  since  at  lower  periodicities  the  arc  be- 
comes unstable.  In  incandescent  lighting  the  critical 
point  is  reached  at  about  25  Cycles  and  therefore,  plants 
operating  at  40  Cycles  may,  otlier  conditions  permitting, 
drop  in  frequency  to  that  point  and  yet  give  satisfactory 
service. 

Confining  ourselves  to  non-induction  load  only  how 
would  the  regulation  be  allcctcd  with  a  Irequency  below 
normal  ? 

[100  X  Secondary  volts  full  load] 

Regulation  in  %=ioo-   Second^oliF^o  load 

Regulation     when  expressed    in  terms  determining  the 

"various  values   in  the  transformer,    can   be  expressed  as 

follows: 


Regulation : 


_  V(iao-h  PIR+  WIX)^  +  (IX)'^  -  100 

where  ( 100  + PIR-hlX)  is  the  voltage  in  phase  aud  IX  is 
quadrature  voltage. 

P=  Power  factor=  100  with  non-inductive  load. 

I  R  =  Pr.  +  Sec.  drop  in  "{,. 

\V  =  MHgnelizing  current  in  ''{,  of  full  load  current. 
IX  =  Reactive  drop  in 

Tlu'  vahus  affected  in  this  formula  are  those  of  magiie 
ti/in;;  iiincnt,  and  reactive  drop,  resistance  reiiiainiiig 
^"n  i.nii  ,ii  ill  frequencies,  and  since  WIX  is  only  a  small 
li  .iA  lioii  ,,i  .me  per  cent.,  we  are  safe  in  saying  that  the  ■ 
chauge  m  regulation  of  a  transformer  operating  at  60  to 
30  Cvclcs  will  hardly  exceed  in  well  designed  transformers 
more  than  o.i  p.  c. 

The  above    discussion  leads 
conclusions: 

\  liiwniiig  of  frequencies  fn 
I  u  .IS,  ,  ,111  Core  I,oss  1S.6  ]).  c. 
C\,l,s  will  iucrea,sc  it  34  p.  c, 

TransUniner  cai)acity  will  ,1, 
to  92.5  p.  c.  normal  cap.n  n 
In  the  ca.sc  of  large  stati,  n  11 
where  the  iron  loss  is  alxiul  i\ 

capacity  \\  itli  a  change  from  boto  30  Cycles  will  be  cut  in 
hiill.  With  Air  Rlast  transformers  the  cajiacity  may  be 
Kit  umli;ini;rd  when  operated  on  a  lower  fre(|ueucy  pro- 
vided 111!  iiiiiis  can  be  cooled  effect  ivelv  to  keep  them  at 
uoi  iii.il   innin  ralures. 

The  e.Nciting  current  will  rise  with  the  falling  off  of 
fre(|uency  at  about  the  same  rate  as  the  Hysteresis  I,oss. 
Regulation  is  affected  but  slightly,  the  lowering  of  the  fre- 


Iheli 


the  following 


1  60  to  40  Cycles 
A  lowerili"'  from 


ill  111- 


,  in  the  first  instance 
h'    second  to  86.0  p.  c. 

;  iiiers  (  oil  immersed  ^ 
I  hat  of  copper  loss,  tiie 
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Hiuiu  v  laiisiiij;  bciui  ii'gulalii)!!,  but  w  illiin  50  p.  c. 
v.iriation  of  lrci|uciicv  the  diffcrcm-c  \\\\\  not  exceed  0.1 
V- 

CHAkACTMUISTlCS  AT  VAKIAHIJ-:  VOLTAGE. 

\Vc  have  seen  h>\v  transt'oniiers  wimld  Diieialc  at  a  Ire- 
i|uciK\v  iliffciei.t  Irom  tl»e  one  Ihcy  arc  iiitoiuKd  for,  and 
we  sJiall  now  investigate  as  to  the  affect  of  variable  volt- 
age on  the  same  apparatus. 

Transformers  wlien  used  at  voltages  lo\ 
w  ill  have  the  l>encfit  of  a  lower  iron  loss 
sale,  however,  ti>  increase  beyond  a  cert  a 
l>ere  cai>acity  of  the  transfornjer  to  con 
gain  in  Core  l.oss  as  the  cxccs.si\t  luii.n 
ci>ppcr  may  resiilt  in  an  abnorni.il  nsr  <>l  U  m  ih  1  a  1  m  c  ii 
the  winding,  though  the  combined  iron  aiul  copiur  los: 
arc'  kept  constant.  ^Tlic  table  given  below  is  coinpiicd  01 
the  a.-isumption  of  a  constant  total  loss  and  wlialcvci 
gain  was  derived  from  a  lower  operating  xoU.it^e  w  a: 
taken  advantage  of  by  allowing  a  larjjn  load  current 
The  capacity  of  the  transformer  was  als,.  , 
on  purely  K.  V.  A.  basis  without  any  allow 
proper  correction  as  to  temperatures.  It  w 
tiiis  comiiutation  that  the  iron  and  copjur  h 
at  normal  vt)ltagc. 

p.c.  Normal  p.c.  Normal  p.c.  Gain  ]).c.  Noni 
V.>ltagc      Core  T<oss      Core  Loss  Current 

I"  97.5  i4"-5 

-3  lo.y  89.1  137-5 

33-1'  67.0  129.2 

7.^  h^o  37.0  117,0 


m  normal 
ill  be  un- 
I   llu-  ani- 

il\    in  the 


abul, 11,(1,  but 
aiKc  made  for 
IS  assumed  in 
sscs  are  eipial 

al  p.c.  Capa- 
city K.V.A. 

14.05 


I  00.0 
149.0 
191  .0 


100 


49.0 
91.0 


34.4 
64.6 

87-75 
100 

89.5 

4-5 


do  ja  'fo  So  60  /o  So  s>i}  /oo  //o  /za  /so  /4.0 


"         zo  JO  40  so  60  /o  ffo  ya  /iro  /,o  /zo  .'3o  /4a 
Fig.  5. 

Tile  figures  and  the  acconiijai.ying  curves  show  the 
capacity  greatly  decreased  when  the  voltage  diHers  Irom 
normal.  With  an  increase  of  voltage  50  ]).c.  the  Core 
lyoss  amounts  to  95.5  p.c.  (jf  the  combii.ed  copper  and  iron 
losses  and  when  the  transformer  o])erates  at  10  p.c.  Nor- 
mal voltage  the  cojiper  loss  is  equal  to  70.25  P-  i^.  "f  t-lic 
combined  losses.  In  both  instances  the  capacity  in  K.  V. 
A.  is  greatly  reduced. 

COKE  LOvSS. 

We  shall  refer  once  more  to  our  fundamental  formula 

E  =  \/2X3  14XTNAB  ^Yiere:  T,  N  and  A  are  constant  values, 
10" 


Hence  calling 


v/2x3.i4xTNA  =  k 


we  get  E  =  k  B. 


or  at  constant  frecjuency,  the  magiu  tic  induction  varies 
directly  as  the  voltage  and  sime  tlie  Hyster- 
esis varies  directly  with  1.6  llu  ])o\\ir  of  induction 
while  the  Eddy  current  varies  dinalv  as  the  s(|uarc  of 
induction,  the  Core  loss  will  varv  as  snnu-  value  bilwini 
T.6  and  2.0  of  the  indiulion  dc-jundinij  cii  llu-  lrci|iieiuv  al 
which  these  transform^  '  .      i  .1  iin^  , 

Let  us  consider  tin  :  -riMi'  <.l  (■<,  C\ilis  and  Imd  llu- 
multiplier  expressing  vlit  ixl.aion  between  v(;lts  and  in- 
duction. 


l'"i()m  tile  table  of  constants  of  conversion  of  Hysteresis 
and  I'Mdy  currents,  we  find  that  the  Eddy  current  loss 
ci»nstiliiles  3S  p,  c.  of  normal  Core  loss.  Hysteresis 
(12  p.  e.  of  iron  loss,  varying  as  1.6  power  of  induction 
ai.d  Ivddy  current  38  p.c.ofiron  loss  varying  as  the  square 
of  induction. 

An  increase  in  .say,  lo  p.  c.  above  normal  voltage  will  cause 
a  corresponding  increase  in  induction.  The  hystere.'-is  loss  will 
rise  by  ([.Olfi;  while  Eddy  current  loss  will  rise  by  (l.l)-. 

;  tlie  expression  to  a  simpler  form,  we  Imd  the 
eipial  to  1. 165  of  the  normal  loss  ol  (•■2  \).  c. 
ildy  curicnt  e(|ual  to  1.21  of  the  normal  loss  of 
r  cNpressing  it  in  times  of  core  1(jss  it  will  be 
s  llu-  normal  Core  I<oss. 

er  iron  loss  w  ill  reduce  the  current  of  the  trans- 
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former  for  the  same  K.V.A.  capacity,  making  the  current 
90.9  p.  c.  of  the  normal  current  and  reducing  the  copper 
loss  to  82. 6  p.  c.  of  normal  loss. 

vSo  we  find  an  increased  iron  loss  of  1S.2  p.  c.  to  be  ac- 
companied by  a  decrease  in  copper  loss  equivalent  to  17.4 
p.  c.  The  iron  loss  being  larger  than  the  gain  in  copper 
loss  by  0.8  p.  c.  the  all  day  as  well  as  full  load  efficiency 
w  ill  be  somewhat  less. 

.'Vii  increase  in  20  p.  c.  above  normal  voltage  will  affect 
the  transformer  as  follows: —  t 

Hysteresis  will  increase  34.0  p.  c. 
Eddy  current  will  increase  44.0  p.  c, 
and  the  combined  loss  will  increase  37.8  p.  c.  For  the 
same  K.V.A.  the  current  in  the  coils  will  be  only  S3. 3  p.  c. 
of  normal  and  the  gain  in  copper  loss  resulting  from  same 
will  be  30.6  !>.  c.  The  excess  of  the  increased  iron  loss 
over  the  gain  in  copper  loss  amountsto ,  7.2  p.  c.  which 
makes  the  increase  in  voltage  of  20  p.  c.  prohibitive. 
]?esi(les  the  question  of  excessive  Core  I<oss,  the  excessive 
exciting  current  will  enter  in  consideration  as  well  as  the 
diniinislicd  factor  of  safetv  in  the  insulating  material  will 
have  to  be  contended  with. 

A  decrease  in  10  p.  c.  of  normal  frequency  will  give  us 
the  following  per  cent,  of  gain  and  loss. 

Coie  loss  will  be  decreased  to  0.90"' =84.5%  Normal  Hyste- 
resis, 0.90- =  Si  0%  Normal  Eddy  Loss. 

The  combined  iron  loss  amounting 
Core  Loss,  or  a  gain  of  16.9  p.  c.  an 
creasing  21.0  p.  c.     This  condition  is 
an  increase  in  voltage  bv  the  same  a 


tliat  a  change  of  10  p.  c. 
crs  arc  designed  for  w  ill 
increase  the  total  loss  bv 
to  the  cfficiciicv  of  eitlic 
but  vcrv  sliijhtlv,  while 
allnl  the  ellieienev  of  the 
(m  a  x.nsi.Kr.ible  ileglet 
l(iss>s  .IS  lliDse  discussed 
ol    vari.ible   Ireiiueiiey  and 


given  above  wc  get  the  following 


0  83  1  p.  c.  Normal 

1  the  copper  loss  in- 
not  as  favorable  as 
lount.  Thus  wc  see 
U.ige  the  transfonn- 

lisl.Klory  operation  and 
.UU-aiug  the  result  as 
luslormers  or  the  plant 
1   liiglur  cli.inge  in  voltage  will 
.ijip  natus  as  well  as  its  rating 
T.iking    the  same  guarantee 
under  the  heading  of  the  affect 
oriccting  same  by  the  factors 


alio\e  the 
illow  sal 


the 


'illy,  i()OS 
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COKE  LOSS. 


Normal 

conditions,  I,osscs  as  guaranteed. 

60  Cycles  —  2080  —  104-208  Volts. 

K.  W. 

Core  Loss 

Copper  Loss 

Total  Loss 

111  V\aLLb 

m  w  a  L  L5 . 

in  Watts 

in  Watts. 

39 

27 

66 

3 

62 

65 

127 

5 

95 

1S9 

7-5 

117 

125 

242 

10. 0 

156 

147 

303 

15 

202 

417 

232 

290 

522 

25 

258 

585 

30 

302 

394 

69fe 

Computed  losses.  Voltage 

10  p.  c.  aljovc 

noi  mal 

46 

22.5 

68.5 

3 

73 

54 

127.0 

5 

112 

78.0 

190.0 

7.5 

135^ 

103.0 

241.0 

10 

184 

121 .5 

305-5 

15 

■238 

177.5 

415-5 

20 

274 

513-0 

25 

305 

270.0 

575-0 

30 

355 

325.0 

680.0 

Voltage  10  p.  c 

below  normal 

I 

32.5 

330 

655 

3 

515 

130.5 

5 

79.0 

114.0 

193.0 

7-5 

97.0 

153 

250.0 

10 

130.0 

178 

308.0 

15 

168.0 

260 

428.0 

20 

1930 

351 

5440 

25 

396 

610.0 

30 

251.0 

477 

72  .0 

Voltage  20  p.  c. 

above  normal 

19.0 

73-0 

8'^ 

450 

130.5 

65.0 

196-5 

7-5 

161 .0 

87.0 

248.0 

215.0 

102.0 

317.0 

1^ 

278.0 

149.0 

201 .0 

52  KO 

25 

3^60 

227.0 

583-0 

417.0 

274.0 

691 .0 

Voltage  30  p.  e. 

above  normal. 

62  0 

16.0 

78.0 

3 

98.0 

35-5 

133-5 

5 

150.0 

55-5 

205.5 

7-5 

I05.5 

■  740 

259-5 

247.0 

87.0 

334.0 

15 

320.0 

127.0 

447.0 

20 

368.0 

171 .0 

5190 

25 

409.0 

1930 

602.0 

30 

479.0 

232.0 

7 1 1 .0 

Voltage  50  p.  c. 

above  i.tn'inal 

79-5 

12.0 

91  -5 

3 

127.0 

29.0 

156.0 

I94-0 

42.0 

236.0 

7-5 

239.0 

55-5 

294.5 

10 

318.0 

65.0 

383.0 

15 

412.0 

95 -o 

507.0 

20 

4730 

129.0 

602.0 

25 

526.0 

145-0 

771 .0 

3C' 

616.0 

I75-0 

Voltage  100  p.  c 

above  normal. 

I 

1330 

140.0 

3 

210.0 

16.0 

226.0 

5 

325-0 

23-5 

348.5 

7-5 

400.0 

31.0 

431 -0 

10 

530.0 

370 

567.0 

15 

686.0 

54-0 

740.0 

20 

790.0 

72.5 

862.0 

25 

877.0 

81.5 

958.5 

30 

1030.0 

98.5 

1128.5 

While  .small  standard  trans f( 
circuit  of  double  voltage,  1 
>  often  designed     at  consiiK 


II-  i-a.silv  put  on 

I  iinhulion  and 
I  nu  r  will  even 
1 1 '  'I  take  a  con- 
II  magnetically 


with  saturated  iron  on  over- 
pronounced  when  manufactur- 
ers undertake  to  build  apparatus  which  they  guarantee  to 
withstand  a  triple  po'tential  across  the  transformer  coils. 

At  an  acceptance  test  witnessed  by  the  speaker,  the 
manufacturer,  endeavoring  to  demonstrate  tlie  safety  of 
the  ap|)aratus  at  triple  normal  voltage,  resorted  to  a  liigh 


si(U-i,,l)h-  Im.i.I,  thr  iron  In 
saturated . 

The  difficulty  of  dealing 
potential  test  becomes  very 


frequency  machine,  which  was  a  133  Cycle  machine  speeded 
up.  to  165  Cycles,  and  then  succeeded  in  impressing  only 
double  voltage.  The  high  speed  of  the  alternator  caused 
an  excessive  armature  reaction  and  the  demagnetized  alter- 
nator field  would  not  generate  a  voltage  high  enough  for 
the  test. 

The  transformers  were  of  the  Air  Blast  type,  iioo  K.W., 
the  high  frequency  alternator  running  at  165  Cycles  and 
while  reducing  greatly  the  Hysteresis  loss  increased  the 
ICddy  current  loss  on  account  of  the  increased  frequency. 

Let  us  get  at  the  actual  figures  in  this  particular  in- 
stance. The  transformer  as  stated  was  to  operate  at  60 
Cycles.  Core  I,oss  at  normal  voltage  was  equal  to  11.000 
watts.  If  62  per  cent,  of  this  loss  is  Hysteresis  and  38 
per  cer.t.  Eddy  current,  tlie  iron  losses  will  be  6,820  and 
4,180  watts  respectively.  With  an  intrensL-  ol  trcciucncy  to 
180  and  a  rise  in  voltage  to  three  tmii  ,  iv-im.il,  the  ilys- 
teresis  loss  will  come  to  22,700  wau  ,,  ,1,  .i-.nnst  the 
original  Hysteresis  loss  of  6,820  watts.      And  the  Eddv 
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current  loss  at  same  potential  will  be  37,2t)o  watts,  as 
against  4,180  watts.  Total  loss  in  the  iron  amounting  to 
59,900  watts. 

This  example  is  made  mention  of  as  an  extreme  case  to 
illustrate  more  vividly  the  behavior  of  transformers  at  a 
voltage  much  in  excess  of  normal  voltage. 

EXCITING  CURRENT. 

With  increased  voltage  there  will  be  an  increa.scd  exciting 
current  in  consequence  of  a  ])roportionally  larger  induction. 

K 


Exciting  Current  s  1. 41  I-C 


vSince  B  varies  directly  as  E  any  increase  in  voltage  will 
increase  the  exciting  current.  With  a  constant  frequency 
tliis  increased  current  will  be  smaller  for  the  same  cliange 
as  expressed  in  per  cent..,  when  compared  with  the  in- 
crease at  variable  frequency  and  constant  voltage. 

For  instance  a  change  in  voltage  of  20  per  cent,  above 
normal  will  increase  the  exciting  current,  making  it 


(>.2  Ii)i 


K 
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or  an  increase  of  11  ])er  cent.  While  a  change  in  fre(|uency 
amounting  to  20  per  cent,  will  affect  the  exciting  current 
by  as  follows  : 

K  X  8o"„N  X  (r. 25 !•.)"■>=  i.i4InNIU  ; 
an  increase  of  14  per  cent. 

RbXU'LATION. 

A  voltage  different  from  that  of  normal  not  to  be  (K'tri- 
mental  to  tlic  operation  of  synchronons  and  induction 
motors  must  not  exceed  much  that  of  normal  voUaue. 
We  shall  therefore  confine  ourselves  to  a  change  of  10  iuid 
20  per  cent,  and  see  how  this  would  affect  regulation  for 
botli  i.on-iuductive  and  inductive  load.    Wherever  there  is 
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able. 


Regulation: 


\''(ioo-t  PIR  +  lX)^x  (IX)-  100 


E 


Non-inductive  load.    Voltage  10  per  cent,  above  luntiial. 

An  increase  in  voltsige  10  per  cent,  will  lUcri'ase  the  cui  rciil 
1090.  9  per  cent,  normal,  1\  will  decrease  lo  90.9",,  and  WIX 
-  ioo.SA.. 

Iloncc 

Kei^iilation  will  be  improved. 

INDUCTIVE  LOAD. 


Re;.,nilalion=.,/(joo^+PIR-t-WIXr'  I  (IMX    W  1  R  1 

examination  of  this  forniul.i  will  slu'w  .it 
ajiplying  the  correcting  factor.s  lo  llu  v.iikmis 
that  the  regulation  will  be  impu'veil  \>y  i.nMn;j 


10  or  JO  p.  c. 


TO  KICCAPITUTATE 


.It.i-e 


/oil; 


11  nnt 
1  Core 


will  amount 
^•ill  result  in 
re  I, OSS  and 


A  higher 

affect  the  losses  ,,,.iU  1  lall  v  exee].!  Hi, 
los.s  will  rediUL  ihe  ,ill  <l.n  elluuiuv 
This  difference  111  llie  iii>laiKe  .4  m  p. 
lo  0.8  p.  c.  and  at  p.  e.  rise  liii^luT 
higher  Iieating  on 
danger  of  break  dn 

A  lov\-cring  I'l  m 
efficiency  but  w  ill  ; 
cau.se  the  traiisl.  u  iiu  1  to  1 

The  excitiny  t  m  niit  will 
thus  luakiiig  llic         I'mcI  em  1  (.ait  feeding  the  transiformer.s 
larger.    The  l\e;.;iil,iiiini  at  either  non-inductive  or  inductive 
load  will  be  improved. 


e  I..  hi-Iu 
•ill  result 
the  lull  Ic 
1111  hotter. 

ase  with  increased  voltag 


an  increased  all  day 
efficiency  as  well  as 


t  out 
many  1 
eration  tlii 


SOME  NOTES  ON  THE  INCANDESCENT  LAMP. 

H\  .\.  B.  Lambe. 
\li,it  uiiiilil  seem  to  be  the  understanding  of 
^litiiiij;  (  oinpanies,  the  subject  for  our  consid- 
uiiig,  the  Incandescent  Lamp,  is  one  of  the 
most  imixirtant  pieces  of  apparatus  which  they  are  called  upon 
to  use  and  consider,  because  after  all  is  said  and  done  it  is 
the  end  and  object  of  the  most  costly  and  well  planned  sys- 
tems of  .■iiuiui's.  lines  and  transformers,  more  than  this  it  is 
that  pan,  ail. I  piactically  the  only  part,  of  the  system  in  view 
of  both  pn-i  nt  .-md  prospective  customers,  and  therefore  the 
one  by  ^vliich  lioth  the  Company  and  the  service  it  offers  are 
judged.  It  is  remarkable  in  many  ways,  not  the  least  of  which 
is  that  it  was  practically  a  perfect  piece,  of  mechanism  when 
first  designed,  containing  in  Edison's  original  form,  shown  in 
Fig.  1,  reproduced  from  an  issue  of  the  Graphic  dated  about 


I  of  1hi 

til.'  Ill 

„  posit 


sal 


.  Illr  ^ 
tlie  111 


side  tlic  limits  . 
Dr.  Lotus  Bell's 


;■  biidi  to  form  the  electrical  con- 
aiiil  the  supply  circuit  and  to 
.ion.  ISel'ore  lio\ve\er  discussing  these 
crhaps  dcsivnlthj  to  first  consider  the 
s  iiicasiirciiieiit,  the  production  of  light 
tlir  iiii-aiMlesci'iit  lamp, 
lie  ai-liide  there  immediately  arises,  a'l 
al  i-oniinodities,  the  necessity  for  a  set 
bii'^is  for  coiiiparisoii  and  measurement, 
iiiiiiiliei',  viz.:  The  Unit  of  Light,  which  is 
dl(>  l'o\M'r;  the  Unit  of  Illumination,  the 
the  Unit  of  Intrinsic  Brightness,  which  is 
as  line  ('audio  Po\ver  per  Square  Inch.  The 
^oiirre  of  li;iht  and  the  amount  which  it  can 
1  the  illiiininalii)n  of  any  specified  surface, 
le  i'elati\c  hrinhtiiess  of  the  source  of  light, 
a  canille  power,  as  to  whether  the 

relat  i\  ('ly  l:ir;ii',  in  Avhich  event  the  intrinsic 
or  wlielher  it  is  comparatively  small,  which 
sic  111  ii;htiiess.  A  detail  consideration  of 
re  iiiirin^  too  much  time,  is  somewhat  out- 
oiir  subji'ct,  but  the  following  table  from 
'Art  of  Illumination"  will  be  interesting: 


Intrinsic  Brilliancies  in  Candle  Power  Per  Square  Inch. 


Sun  in  Zenith  

Arc  Ligbt  10,0 

Calcium  Light  

Nernst  ■■  Glower   

Carbon  Incandescent  Lamp. 


■  Pla 


Arc. 


Rough  equivalent  values  taking 

account  of  absorption. 
Maximum  about  200,000  in  cratei 


Efficienc 
ler'slote. 


Carbon  Incan.  Lamp  ( 1- 1 
Op.al  Shaded  Lamps,  ct^ 
1  ant.alum  Lamp  


Very  ' 


Ills  (  ontincut  the  Candle  Power  is  the 
light  emitted  by  a  candle  wliich  weighs  one-sixth  of  a  pound 
and  consumes  120  grams  ot  speniiaeeti  per  hour,  being  known 
as  the  English  Parliamentary  standard.    On  the  Continent  and 


A.  The  Vacuum  Globe. 
B.  Interior  Glass  Crest, 
through  which  wires  pass  to 
light.  C.  Platinum  Wires. 
D.  Platinum  Clamp.  E.  Car- 
bonized Cardboard.  F.  Dot- 
ted Line,  showing  size  of 
Incandescence  equal  to  Six- 
teen Candles.  G.  Copper 
Wire  to  Meterand  Generator. 
H.  Wooden  Stand.  X  X. 
Binding  Posts. 


Pic;,  i. — Edison, s  First  Com- 
mercial Lamp. 

1880,  all  the  essential  parts  found  in  the  latest  product  of 
the  present  day.  It  has  survived  many  changes  in  metliods 
of  generation  and  distribution,  has  given  equal  satisfaction  on 
both  alternating  and  direct  current,  has  adapbd  it^df  to 
potentials  of  200  volts  and  higher,  has  kept  pace  willi  all 
reductions  in  :  ■  ■  ,  and  forms  to-day  lli<'  inain-lav  of 
central  stati  It  consists  essenti.allv  of  a  <•  hid- 

ing medium,  .  which  gives  out   Ihc  bu'''-  .uh'iss 

bulb  to  keep  air  a>\ay  from  the  filament  so  that  this  latter 
will  not  bum  away  so  quickly  as  it  otherwise  would,  and  tho 


0 


■4 


I  1.1  K\  ts  Snow  THI-:  ni,>^TRi- 
,   TiiosH  .\r  Till-  RutUT  the 
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in  some  otlier  parts  of  the  globe  they  consider  as  standard  the 
Hefner  aniyl-acetate  lamp,  which  gives  a  light  88  per  cent, 
that  of  the  other. 

Tlu-  Cam  lie  Foot  is  defined  as  the  direct  ilhiminatiou  given 
Viy  a  standard  candle  placed  one  foot  away  from  the  object 
ilhimiiiatcd.  At  other  distances  the  illumination  is  determ- 
iiud  )iy  wliat  is  known  as  "The  Law  of  Inverse  S|narc-, " 
whicli  -fair-,  that  tlic  intcnsily  of  any  light  vanes  ii!\er-e|\- 
as   the   square   nf   the   dist;inre    frnni    tile   Suurre.      riin-    li  ne 

the  illuniinatien    is    Hi   eaielh-    |.  fi.   if    1  v. leet    iiwiy    11  .•• 


in  lih 


Sipiaie.    huMs    nnlv     III  e;,.e^ 

which  as  a  lade  aiv  \erv  ra  r 

Tlie   unit    ill    inean-lese.  ,u 
beinu-  the  size   uhleh    IS  luoM 
devehijied,   and   uhirh    fmaiis   1  ,y   t  a  1  t 
present-day  consiinii.tinii.     'I'hi'  deii  a 

to  be  the  'rathei'  |  iili:ir  li^nve  of  I'i 

as  the  iiieandeM-eiif  hini,.  uhe,,  it  li 
had  tn  e,.ni|iete  ultl,  the  illnnrniiil- 
nil,  it  was  naturally  ad\wilile  M  leaf 
tests  shew  1110  that  they  gave  abnnt  b 
also  made  nf  tliis  value.  Havine-  a. 
means  <>]'  |.er|M  tnating  it,  and  this  is 
of  standard  iiieandeseent  lamps,  ma 
that  they  will  rlianue  lait  little 
seasoning,  are  \eiy  raiet'uily  eali!ua 
at   which   they    wili    oi\e    their    rat.-  I 

tinent,  in  addi'tinn  tu'ihe  varmn,  Ian 
Lamp  Testing  P.nrcan  »f  .\e,v  Y.^vk  ' 
ciimi>a)iy,  though  at  first  an  lU-aiii 
users  of  Jvlison  lamps.  I'.esidis  ih 
there  is  the  German  'Bi<diensta h It ,  a 
in  PxTlin,  (iermany,  which  is  prnbabl\ 
ity  in  the  world. 

Light  is  measureil  by  an  insfriun 
the  ])rinci|,le  of  which  '  is— uilleMif  !■ 
tailed  d(^scription— that  the  li^ht  fmi 


u  IS  tlie  16  c.p.  lamp,  this 
lU  proportioned  and  highly 
I    the   largest   percentage  of 


.lishe,!  I,v  the  use 

lo\\       efli'eiellcv  SO 

and    'Aiiieli,  al'ter 


niuital  institution 
hest  light  tiuthor- 


uri 


^at 


a<-kw: 


shad 


(|iial  deteri 


lie- 1  a  Photometer, 

-pae,.   for  any  de- 
light,   1'reni    tlie    s  iillre     Ululer  lUCaS- 

lliat  treiii  a  -t  111  lard  bv  shifting 
tiii\eiPa  coitainai^  tie-  necessary 
irndiiiaiiL;  oli|e,-t  ii-iiiilly  a  grease 
ml  the  two  sliadous  to  the  opcra- 
(uire  l  of  the  traveller  to  make  the 
the   relative  candle  power  of  th3 


tlie 


if  lie 


tvi.es  of  filaments  will 
light,  tlnit  is,  thou-h  1' 
same,  their  i'espeeti\e  il 
very  dilfereiit,  in  or.h 
the'  different  types  of  fil 
on  the  various  forms  an 
most  satisfactory  metho 
Such  a  series  is  shown 
zontal  and  \-iu  l  ii  a  I  disi  nlaii  loii  of 
eral  use,  I,  the  sinel,.  o\al  t'oini, 
great  majority  of  lamps,  hence  its  n 


I'O 


t  IS  given  out  at 
ii'face  it  w  e\ident  th.at  different 
dilfereiit  distriliiitioiis  of  their 
111  from  two  lamps  luav  be  the 
itions  of  a  given  I'oint  ma\  be 
determine  the  di-l  nbutioii  fimn 
s  nianv  reiulin^s  hii\  e  l....cn  made 
results  plniie  I  <  iir\es  as  the 
l>pla\ii|o  and  ii-mi;  thi>  re.sults. 
..  -J.  uliieli  e  oers  Imlh  the  hori- 


iiie  that  found  in  tie' 
of  regular  typo.  From 


lids,  eui\"e  ,1,  wliich  is  till'  liorizoiital  result  from  the  single 
oval,  sho\\>,  the  latti'v's  di^tribiiteui  in  this  plane  to  be  much 
more  uiutoini.  Tins  is  (piite  an  mniortant  point  and  one  which 
should  not  be  overlooked  in  choosing  your  type  of  lamp,  an- 
other advantage  is  that  the  relatively  larger  side  light  is  an 
aid  towards  obtaining  more  even  illumination  between  lamps. 
I'loiM  these  curves  you  see  how  materially  the  distribution  is 
laanue.l  by  varying  the  shape  of  the  filament;  besides  tliis 
It  '  III  111'  altered  by  tlie  use  of  reflectors,  which,  by  shaping 
t'leiii  MI  the  |iroper  manner,  can  be  made  to  concentrate  or 
iiilii-e  a-  iesireil.  iThese  two  factors,  the  shade  and  the  spe- 
cial 1  \  pe  111'  lilament,  alone  or  in  comibination,  form  the  basis 
of  till  such  lam|js  as  the  Slielljy,  Sunburst,  Zenith,  and  Meri- 
dian, or  any  other  tyiies  desit;iied  to  give  a  special  distribu- 
tion o,'  their  lieht.  l-'iu-.  :;  is  typical  of  the  vertical  plane  dis- 
tribution of  this  latti  r  class.  It  is  interesting  to  note  that 
frestino  also  cllall^es  flie  distribution  somewhat,  decreasing  the 
liovizonial  and  iiinvnsiiig  the  tip  candle  power,  though,  con- 
trary, lo  popular  impression,  it  does  not  cut  off  much  light, 
only  :j  or  4  per  cent.,  or  about  half  a  candle  on  a  16  c.p. 
laiii|i. 

When  comparing  lamps  of  different  types  it  is  not  satis- 
factory to  measure  the  candle  power  in  one  direction  only, 


IVIl-.Rll)I.\N  L.\M1'. 


this  curve  you  will  notice  that  'the  16  c.p.  lamp  of  this  form 
gives  a  tip  or  end  light  of  about  7  c.p.,  while  up  above  tliero 
i.s  practically  none.  Jn  diagram  G  are  found  the  vertical 
plane  results  from  the  double  spiral  type  of  filament,  and 
•while  this  gives  what  it  is  designed  for,  a  larger  tip  or  end 
light,  you  will  see  from  curve  11,  which  shows  it.s  horizontal 
plane  distribution,  that  the  candle  power  from  this  form  varies 
considerably  as  you  walk  round  tlie  lamp.    As  compared  ■with 


Type  of  Filament 
See  Fig.  2. 

Horizontal  W.P.C.  at  which 
to  test  various  lamps  to  bring 
them  to  the  same  basis  as  the 
Single  Oval  filament. 

Single  Oval 

3-5 

-Single  Spiral 

3-5 

Double  Spiral 

3-5^ 

-Single  Loop 

3-4' 

Double  Loop 

3-415 

Fig.  4. — Factors  for  Use  When  Making  Life  Tests  on 
Filaments  of  Different  Types. 

because,  even  with  all  showing  the  same  light  when  viewed 
from  some  given  point,  the  lioht  in  other  directions,  and  there- 
fore the  total  light  emitte,!,  may  vtiiy  considertiMy.  This 
means  that  the  lamps  \aiy  in  efln  iency,  so  that  tliey  cannot  be 
expected  to  give  the  same  life  even  if  they  all  cmisum©  the 
same  total  wattage.  Thus  when  comparing  lamps  of  different 
tyjies  you  must  get  a  common  basis  for  comparison,  and  this 
is  found  in  wdiat  is  called  "Mean  Spherical  Camlle  Power," 
or  the  riiielle  [lOWCT  a  laffl'p  would  give  if  rmliaiiiiL;  an  ei|ual 

an  I  of  li-iit  in  all  directions.    It  is  tlie  nxn.r^.'  of  all  the 

niea-iii  emi  lit  s  forming  any  one  of  the  left-htiml  cur\  es  shown 
in  I'lo.  the  light  measured  along  the  horizontal  lines  being 
hoiizoMtal  candle  power.  The  rehition  between  the  two  of 
course  \.iries  considerably  with  the  different  types  of  fila- 
ments; to  olitain  it  you  may  either  go  to  the  trouble  of  plotting 
ciir\es  such  as  these  or  you  can  use  the  correction  f.iciors 
shown  in  Pig.  4,  which  have  been  deduceil  from  many  exten- 
si\e'  experiments.  This  point  of  average  spherical  candle  power 
is  most  important  and  one  worthy  of  repetition,  viz:  You 
must  when  comparing  lamps  of  different  types  bring  yonr 
measurements  to  the  common  basis  of  mean  spherical  and  not 
horizontal  candle  power,  otherwise  your  results  are  entirely 
wrong  and  most  unfair  to  one  lamp  or  the  other. 

.\iiother  method  of  tabulating  the  results  from  lamp  meas- 
urements is  contained  in  Fig.  5,  which  shows  a  diagram  that 


Fig.  5. — Tarc;et  or  Shot-Gi  n  Diac.ram. 

takes  account  of  not  only  the  candle  power  emitted  but  also 
of  the  total  watts  consumed.  It  is  known  as  a  "shot  gun" 
or  target  diagram,  and  being  very  convenient  is  used  to  record 
nearly  all  candle  i)ovvor  and  wattage  tests.  The  reading  of 
each  lamp  in  candle  power  and  volts  is  shown  by  .a  dot,  the 
heavy  linos  in  lhi>  cerdre  marking  the  extreme  candle  power 
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aiul  \v:Utaj;i<  limits  jviiiiiitoii  by  tlio  partioular  specifications 
umler  which  vou  may  ho  working;  as  such  the  sytacc  en- 
vlivsod  may  bo  ealh>d  the  to.<t  or  specification  area.  The 
inoliiieil  lines  show  tho  ollieiency.  The  point  to  be  particularly 
iiotoil  is  that  a  lamp  low  in  tot^il  watts  is  not  necessarily  oi 
hijjli  ortioitmcy,  btvauso  it  may  not  bo  giviajr  its  I'atod  cinilli' 
power.  This  should  prevent  us  falling  into  ihe  t'riMiiunt  ewov 
of  thinking  that,  because  a  lamp  is  of  low  total  ^v:llls  an  ! 
yet  gives  n  longer  life  than  another  which  consunics  iiiiuc 
enargy,  it  is  the  'better  lamp.  You  nmsi  mcasuic  th,'  caiullc 
power  as  well  as  the  wattage;  fvr,(iirnil\    ilir  wliirh  is 

low  in  the  latter  is  even  worse  as  ir^ai.ls  Us  li^hi  .ui\in,L;- 
pro|H>rties,  obviously  it  is  then  of  low  ollirii'iicy  ami  iiuMir 
r(\-tiy  rated,  yet  must  of  mvossity  jji\i'  longer  iil'c  than  the 
more  accurately  measured  iiroduct. 

I'nless  otherwise  specified  an  iucaii(l(>si'tMil  lain])  is  always 
measured  horizontally,  that  is  with  the  lamp  \iMtiial,  ami 
revolving  at  ISO  K.1\M.,  horizontally  to  matrh  ;;as  ami  oil 
flames  which  have  to  burn  vertically  and  ilius  "ixc  prarti 
cally  all  of  their  light  in  the  other  .liri'.  t  ion,  and  riw  oh  ini^ 
beeause,  as  you  have  already  seen  from  ilu'  lii^ht  hand  <'iirvcs 
in  Pig.  '2.  ixirtieularly  H,  the  lit;lil  xarics  acroi-.lini;-  to  the 
position  from  which  the  lilamml  is  \io\\oil;  V(\id\iM^  llic 
lamp  tends  to  eliminate  this  \ariati(ni.  It  should  Ih'  nott^d 
that  the  light  from  any  gi\rii  lamp  is  not  a  tixod  quantity 
unlass  the  voltage  alsti  be  (ixfd,  horauso  raisin-;'  or  lowering 
this  latter  means  a  corresiiondi ni^-  or  rather  an  oven  greater 
|H>rcentage  alteration  in  the  former.  l'\)r  inistauee  one  volt 
change  in  the  jwtential  on  a  100-130  volt  16  c.p.  lamp  will 
make  about  one  candle  power  ditferenee  in  the  light,  and  a 
corre.sj>onding  variation  in  otiier  sizes.  This  can  be  put  in 
another  approxiiii:it<  ndi  ,  \  i/,.,  tli:\t  the  candli'  ])ower  percent- 
age change  is  al.  lui  I'w,'  lo  six  times  that  of  tho  voltage.  Fig. 
!)  showing  the  results  m  detail. 

The  foregoing  is  a  lirief  (uitline  of  thj  method  of  measur- 
ing, tabulating,  and  comparing  tlie  light  from  incandescent 
lamjys.  Next  in  order  eonu'  thiNr  mechanical  features,  which 
can  conveniently  lie  di-.  ussed  under  the  headings  of  Filament, 
Stem,  Base,  and  liulli. 

FILAJNIEKTS:  While  platmnni  has  been  tried  for  use  in 
filaments  it  has  u"\  pro\ed  nearly  as  satisfactory  as  carbon, 
which  is  the  nmioiial  in  ooneral  use  to-day.  On  the  other 
hand  the  work  of  tin',  last  year  or  two  seems  to  indicate  that 
we  are  now  in  a  fair  way  towards  getting  commercial  fila- 
ments from  some  of  the  more  refractory  metals,  such  as 
osmium  and  tantalum.  Should  this  turn  out  to  be  the  case 
we  will  then  be  able  to  operate  at  efifleiencies  of  1%  to  2 
w.p.c.  as  compared  with  the  3  to  4  w.p.c.  limit  of  to-day,  in 
other  words  the  light  capacity  of  your  plant  will  be  doubled. 
Carbon  filaments  are  obtained  from  three  sources — ^cellulose, 
silk,  and  bamboo — the  two  latter  being  used  for  the  large  con- 
ductors required  by  higli  amperage  lamps,  and  cellulose  for 
practically  everytliinL;-  else.  The  process  of  manufacturing 
the  latter  is  naturally  most  intricate  and  more  or  less  a  trade 
secret.  In  outline  it  is  tirst  to  make  a  pulp  from  filter  paper 
or  absorbent  cotton,  the  basic  materials,  after  which  the  mass 
is  dissolved  in  a  solution  such  as  chloride  of  zinc  and  then 
partially  evaporated.  Next  it  is  squirted  through  a  very  fine 
aperture,  which  produces  the  thread-like  form,  immersion  in 
alcohol  serving  to  harden  it.  After  this  it  goes  through  a 
variety  of  treatments  before  assimiing  its  final  shape,  the 
l)rincipal  being  that  kno\\n  as  flashing  or  treating.  iThis  con- 
sists in  electrirally  In-.itin^  the  filament  while  surrounded  by 
a  hydro-carbon  ;;a,-.  ihi-  u  sult  being  the  decomposition  of  the 
latter,  the  constitmnt-  of  \vhi(di  deposit  themselves  on  the 
filament  and  unite  with  it.  l'](\ions  to  this  stage  these  latter 
occasionally  contain  In-li      -i-tance  sjiots,  due  partly  to  small 


Fig.  6. — Locking  Adapti:r. 

diameters  and  partly  to  a  difference  in  cninposition.  These 
naturally  get  hotter  than  the  rest  of  the  filament,  which  in 
turn  means  a  heavier  deposit  then'  than  elsewhere,  and  as 
this  depositing  or  plating  has  the  etfeet  (jf  reducing  the 
resistance  it  will  thus  be  seen  that  any  high  resistance  spots 
are  automtitically  brought  to  the  same  conductivity  as  the  rest 
of  the  filament,  in  other  words  the  process  makes  these  latter 
as  far  as  possible  of  the  same  characteristics  throughout  their 
whole  length.  Another  electrical  effect  besides  evening  the 
resistance  is  to  reduce  it  throu^rhont  to  quite  a  marke<l  degree, 
so  much  so  that  in  some  hifili  \o|t  and  -omo  hev  camlle  power 
lamps,  where  a  high  resLstanci'  filami  id  a  natural  n(>c.essity, 
treating  would  bring  it  bolou  the  permissilde  point,  which 
means  that  in  these  eases  an  untreated  filament  has  to  be 


used.  Anoihn  I  lie(  t  of  this  process  is  to  turn  the  filament 
from  a  dull  dead  Idaek  to  a  smooth  steely  gray,  this  forming 
a  compaial  i\ .  ly  easy  means  of  distinguishing  between  the 
treated  and  uidrealed  types.  At  this  point  it  is  valuable  to 
note  thai,  eiiieh my  eamllc  power  and  type  of  filament  remain- 
ing; ion-i:iiii,  iIh'  hii;her  tho  voltage  the  smaller  the  filament, 
heeanse  the  hi^lua-  the  voltage  with  a  given  total  watts  the 
smaller  ninsi  lie  the  amperage,  if  you  reduce  the  amperage  you 
must  also  reduca'  tin'  size  of  your  conductor  if  you  are  going 
to  ort  the  same  degree  of  heating,  and  you  must  have  the 
same  heating  if  you  want  to  keep  the  efficiency  the  same, 
from  the  foregoing  it  also  follows  that,  in  each  case  the  other 
three  It  rms  remaining  constant,  the  smaller  the  candle  power  or 
the  hi^hei'  the  elliciency,  the  smaller  is  the  filament.  As  a 
smaller  lilanu'nt  is  obviously  weaker  mechanicallj'  than  one 
of  larger  cross  section  it  follows  that  lamps  of  high  volts, 
low  candle  power,  or  high  efficiency,  are  relatively  more  fra- 
gile, both  electrically  and  mechanically,  than  tho.se  possessing 
opposili'  (diaracteristics.  It  is  scarcely  practicable  to  make 
e.irlion  lilaimnits  for  candle  powers  greater  than  one  candle 
power  per  volt,  particularly  in  the  smaller  sizes,  no  lamps  are 
made  for  less  than  3  volts,  and  1.50  candle  power  is  about  the 
largest  lamp  desirable. 

THE  BASE:  In  the  earlier  days  almost  every  manufac- 
turer had  his  own  base;  in  Europe  somewhat  the  same  state 
of  affairs  prevails  to-day.  Over  here  we  some  time  ago  set- 
tled down  to  three  types — Westinghouse,  T.  H.,  and  Edison — 
of  which  the  latter  is  to-day  being  stamlardized  by  practi- 
cally everybody.  This  result  is  being  aided  very  largely  by 
the  introduction  of  the  locking  adapter,  shown  in  Fig.  6, 
which  is  a'  new  form  of  this  little  device  that  locks  into  a 
T.  H.  socket  so  that  it  cannot  be  withdrawn,  thus  perman- 
ently changing  it  to  the  Edison  type.  We  can  therefore  ex- 
pect that  in  a  comparatively  short  time  there  will  be  nothing 
but  the  Edison  socket  in  use  throughout  this  continent.  The 
benefits  of  this  standardization,  which  affects  not  only  the 
lamp  itself  but  also  the  many  different  sockets  and  receptacles 
in  use  to-day,  will  be  apparent  to  everyone. 

SITEl^:  The  Stem  or  Stem  Tube,  shown  in  Fig.  7,  is  that 
part  which  contains  the  leading-in-  wires,  and  is  of  course 
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Fig.  7. — Lamp  Parts. 

made  of  glass.  The  lead  wires  are  of  copper  except  for  a 
small  part  of  their  length  at  the  end  where  they  pass  through 
the  glass,  at  this  point  a  small  piece  of  platinum  is  put  on, 
the  object  being  to  make  an  air-tight  joint,  glass  and  platinum 
having  the  same  coefficient  of  expansion.  At  the  same  time 
as  the  leading-in-  wires  are  put  into  place  the  anchor  is  put 
in.  This  is  usually  of  nickel-plated  iron  wire,  its  function 
being  to  steady  the  filament  so  that  it  will  not  be  so  liable 
to  breakage  from  excessive  vibration  or  from  touching  the 
glass  when  hot.  When  the  stem  has  had  the  filament  mounteil 
on  to  the  platinum  tips,  for  which  purpose  a  carlum  paste  Is 
used,  it  is  called  the  mount,  and  as  such  is  ready  for  insertiot 
into  the  bulb. 

THE  BULB,  shown  in  various  stages  in  Ftg.  7,  is  mado 
of  a  very  fine  quality  of  glass,  clear  or  colored  as  require.\ 
and  one  absolutely  free  from  craiks  or  other  flaws.  It  is 
extremely  thin,  about  1-100  of  an  inch,  nevertheless  it  will 
staml  quite  a  blow,  and  very  successfully  resists  ordinary 
atmos]ilieric  i)r(>ssure,  which  figtires  out  on  such  a  lamp  as 
the  ."id  c.p.  ^feridian  to  about  125  pounds  total.  For  special 
seivi-re  under  extra  high  pressure,  such  as  that  encountered 
in  tliving,  or  extra  high  tenqierature,  like  that  in  a  baker's 
oven,  lit  is  frecpienfly  desirable  to  use  a  somewhat  heavier 
glass. 

The  regnlai'  Ivpe  lamp  lias  a  straiglit  sided  bulb  in  the 
medium  volia-e'and  candle  i..nver  classes.  For  decoraiMve 
work  and  me,  h.i n ii-al  pro.-esses  then'  is  an  almost  unlimited 
numlii  i-  of  sperial  shapes  .-ind  si/.i^s,  such  as  the  rouad  bulb, 
candelaliia,  Imnt;  hole  or  c:indle,  telephone,  etc.,  etc. 

When  the  bulbs  are  received  from  the  glass  manufiietaner? 
they  have  the  appearance  shown  in  the  first  form  illu6trai*i 
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iu  Fig.  7.  The  fiist  (i|icr;iti(in  is  to  put  the  exhaust  tui:)e 
onto  the  large  end  ami  tlim  i-ut  otT  the  neck  to  the  required 
length;  they  are  then  known  as  tubulated  bulbs.  Next  the 
nioujit  is  iiwrvtcil  through  the  neek  and  the  joint  between  the 
luilli  and  til..  Hare  of  the  stem  tube  is  sealed.  The  lamp  is 
then  cxliaiistcd  liy  means  of  a  vacuum  pump,  and  is  sealed 
(iff  when  that  process  is  completed  by  heating  the  exhaust 
tulif.  at  a  point  close  to  the  bulb,  which  leaves  the  familiar  tip 
found  on  all  lamps  exhausted  from  this  end.  Lamps  are  some- 
times exhausted  at  the  other  end,  -but  the  process  is  expen- 
sive and  as  a  rule  the  trade  will  not  stand  the  extra  cost 
involved.  You  now  have  what  is  called  a  wire  lamp  and  in 
that  state  it  is  ready  for  testing  and  basing,  and  then  label- 
ling and'  flipping. 

There  are,  of  course,  numerous  tests  and  inspections  which 
a  lamj)  has  to  go  through  both  befoi-(^  ami  attcr  the  opera- 
tions ileseribed  iabove,  the  most  impintanl  iinliaps  are  those 
for  vacuum,  spotting,  and  voltage.  The  Varuuiu  Test  is  made 
liy  connecting  the  bulb  and  filament  to  the  terminals  of  a 
powerful  induction  coil,  the  color  and  intensity  of  the  result- 
ant discharge  between  the  filament  and  glass  being  a  measure 
of  the  vacuum — practically  no  discharge  indicating  O.K.,  con- 
versely a  heavy  discharge  means  a  poor  vacuum.  Spotting  is 
a  test,  as  its  name  indicates,  for  spots  in  the  filament.  These 
arise  from  inconi|)h'ti-  flashing,  this  latter  operation  occasion- 
ally failing  tn  rcniiiM'  all  llir  high  resistance  points,  provided 
any  sucli  were  orij^inally  picsent.  WOien  any  of  these  still 
remain  their  natural  tendency  is  to  get  hotter  than  the  bal- 
ance of  the  filament  and  thus  to  cause  a  quick  burn  out.  How- 
ever, by  running  the  lamp  at  a  low  voltage  so  that  the  fila- 
ment is  only  a  dull  red,  they  can  be  detected  by  an  exper- 
ienced eye  and  the  lam]>  tliiowii  tn  one  s'ulr.  Tin'  Tr-t  fur 
Voltage  consists  of  a  photninrtcr  reading  In  fimi  at  what 
liotentitil  the  l:im]i  will  give  its  I'ati'd  I'anillc  pimfr.  At  fiist 
si^iiit  it  ini,i^iit  l)e  thought  unni'crs-ary  In  icad  l)nt  a  sni.all 
perrciitagr  nf  the  lamps  in  e:ii-li  |ruliriilMr  li:ilrli — just  the 
same  as  yini  make  a  few  liriqui't t cs  of  a  rntain  iiiii  .if  i-cini'nt 
or  take  occasional  test  pim.s  frnm  tin'  ii-nn  ymi  aiT  pmii-in^' — 
but  such  is  not  pnanissililr  liccansr  it  is  mit  knnwn  tn  llir' 
jiresent  state  of  tin-  tirt  how  to  make  a  filament  cmie  exactly 
to  till'  dcsiiril  I'ating;  as  a  consequence  you  have  to  photo- 
ineti'f  i'\i  i\-  lamp  you  manufacture  and  find  the  actual  voltage 
at  wiiich  it  will  give  the  candle  power  for  which  it  is  designed. 
Assuming  that  you  are  working  on  the  16  c.p.  Tin  vnlt  rlass 
besides  obtaining  these  you  will  find  a  numluM-  of  lain]i-;  in 
anv  given  lot  that  will  'come  107,  108,  109  volts,  and  others 
111,  111',  n:;  :nid  114;  similarly  the  104  volt  class  will  pro- 
duce say  loo  to  los  vnlt  Lamps.  Xow  this  means  that  every 
lamj)  mannfartui'er  must  inevittibly  produce  voltages  ranging 
from  say  100  to  130  volts,  even  tihough  he  try  to  make  noth- 
ing but  thnse  fnr  which  the  demand  is  greatest,  say  104,  110, 
11'),  120  anil  12.')  volts.  Seeing  then  that  production  exists- 
there  must  also  be  consumption  in  some  way  or  another,  and 
so  that  manager  is  wise  who  selects  for  his  plant  some 
potential  other  than  104  and  110,  whicih  apparently  have  got 
such  a  hold  on  the  trade  in  this  country.  The  advantages 
to  the  consumer  are  that  he  will  on  the  average  get  a  more 
closely  selected  lamp,  obtain  better  deliveries,  and,  if  he  will 
go  over  his  circuits  and  find  tSie  actual  average  potential  and 
then  use  that  voltage  of  lamp,  better  life  ami  candle  power 
results.  iThis  latter  almost  invariably  turns  out  to  be  the 
ease,  because  as  a  (general  rule  sucIi  .an  inspection  with  a 
relialilii  inHinimait  will  reveal  that  tlie  actual  potential  is 
consiileral.ly  a\\ay  ffnin  what  it  is  siip|inse,|  tn  be.  If  it  turn 
out  to  lie'inw  Vnlll'  ciistnniers  are  nnl  uettine-  tlie  liuht  to 
which  thev  are  'entitleil,  if  liinh  vniir  lamps  are  lieine'  dark- 
ened ami  liurnt  mit  in  far  shnrter  time  than  shnuld  lie  the 
case. 

Tlieie  next  cnnii.s  u|i  for  Our  consiileration  the  question  of 
Oper.alinii  III-  l,am|i  Service;  it  can  most  conveniently  be 
discussed  iimlei-  the  liemlings  of  Efficiency,  Life,  Trouble,  an.l 
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In  the  lei^nlar  t\|.i'  medium  voltage  and  candle  power 
classes  there  aic  iliive  standard  efficiencies,  .3.1,  3.5,  and  4 
w.p.c,  or  4iUi,  nC,  ami  (i  I  watis  total  per  Ki  c.p.  lamp.  The 
rea.son  for  the  ,  xi^tenre  nf  (liCfei-ent  eilicieticies  will  be  evident 
when  we  recnlleri  Ihal  ilie  cnst  nf  light  cnnsists  of  two  dis- 
tinct factors— the  cnsf,  nf  llie  lairip  itself  and  that  of  the 
energy  to  operate  it.  Obviously,  when  your  fuel  expenditure 
is  a  minimum,  as  under  such  conditions  as  cheap  coal,  blast 
furnaces  gases,  a  mtirket  for  all  your  exhau.'vt  steam,  water 
power,  etc.,  etc.,  the  low  ellicdency  lamp  will  bring  the  light 


cost  to  a  minimum;  ou  the  other  hand  heavy  power  costs 
make  the  high  efficiency  eqmpment  the  cheapest  in  the  end. 
As  a  general  rule  the  4  watt  lamp  is  too  wasteful  to  merit 
consideration,  and  so  unless  your  regulation  is  very  poor  you 
are  confined  to  a  choice  between  the  other  two.  Assuming  a 
life  of  400  hours  for  the  50  watt  and  800  hours  for  the^SG 
watt  lamp,  it  will  require  two  of  tJhe  former  to  give  the  same 
life  as  the  latter;  they  will  save,  however,  6.4  watts  per 
hour,  or  for  the  800  hours  a  total  of  .5.12  K.W.  hours.  Against 
this  saving  must  be  put  the  cost  of  an  additional  lamp,  and 
a.ssuming  this  latter  at  17  cents  it  is  evident  that  they  exactly 
balance  each  other  vvlien  5.12  K.W.  hours  of  power  cost  you 
17  cents,  or  in  nther  winds,  when  power  cosits  yon 
17-f-5.12=:3.32  cents  per  Ix'.W.  Imur.  If  your  actual  cost  is  less 
the  3.5  watt  lamp  is  the  cheaper,  if  more  then  the  3.1. 

It  must  be  noted  that  tliis  method  of  figuring  does  not  take 
into  consideration  the  increased  lamp  capaeity^of  a  jtlant  re- 
sulting from  the  use  of  a  higher  efficiency  laiiqi,  the  fact  that 
the  higher  the  efficiency  tlie  sonner  dues  flie  lamp  burn  out 
after  it  has  gnl  black,  thus  ant  .mat  i.-ailv  ri.l.ling  your  system 
of  lamps  whi.-h  aiv  ivaJy  fnr  th.^  sma  p  pile,  nor  again  that 
the  higher  the  ettmi.m.-y  th..  li.  fi  t  tli.^  .pialitv  of  the  light, 
that  is,  the  greater  its  lirilliaii.-v  ny  lut.aisitv  ami  its  white- 
ness. This  difference  in  linhis  ..f  e.pial  camlh'  p.nvvr  but  from 
different  efficiency  lanq.s  is  fiequently  a  source  of  contention, 
niore  particularly  when  working  on  colors  than  when  deal- 
ing with  black  an.l  white.  The  higher  efficiency  lamp  looLx 
to  be  giving  more  light  than  that  of  lower  wattage,  but  this 
cannot  really  be  so  if  they  are  of  the  same  can.lle  power,  it 
is  simply  that  the  more  pleasing  quality  is  deceiving  the  eye 
into  thinking  that  it  is  of  greater  quantitv. 

IThe  efficiencies  referred  to  abo\  e  aiv  thnse  when  a  lamp 
is  new;  as  it  burns  the  candle  p.iw.a'  .(.■.lines,  and  taking 
f.if  illustration  the  ]Miinf  wlieiv  it  has  falhm  2()  per  cent  we 

limi   tlial    the  watta^  1, sn  11 1  pi  i . .11  .hirim.   tli.'  sam.^  p.Tin.l  has 

dc.avas.d  a  p  pmx  ,  ma  I .  .|y  .miy  r.  p,a-  .■mit.,  ..livi.msly  the  w.p.c. 
Ii;i\e  .-liano...!  wry  materially.  This  n.'W  .hli.a.m.-y  .ilitain.Nl  .at 
the  I'lnl  of  the  life  is  known  as  T..rmin;il  I'llli.den.-v,  tli.at  ,at 
th..  beginning  is  Initial  Etti.a.m.-y,  th..  m.%an  .if  tli.>'  |ierin.l  in 
between  is  the  Average  Etliciency.  Uidess  otherwise  spe.^itied 
the  initial  efficie.ncy  is  always  the  one  considered,  and  is  spoken 
of  simply  as  the  efficiency. 

THE  LIFE  OF  A  LAMP,  that  is,  its  ability  to  continue 
eiving  liglht,  is  affected  by  a  great  m.iiiy  factors,  such  for 
instance  as  the  voltage  and  camlh^  |..i\\.  i  .dass  to  which  it 
bel.iugs,  and  again  by  the  actual  vnlt.age  at  which  it  is 
operated,  but  before  discussing  them  we  should  establish  the 
meaning  of  the  word,  which  in  lamp  practice  can  cover  two 
distinct  terms.  In  the  first  place  you  have  the  hours  burning 
until  the  filament  breaks  down  and  the  lamp  refuses  to  Inirn 
any  longer;  this  life  to  the  burning  out  point  is  called  the 
Average  Life.  Again  you  meet  another  condition  which  can 
best  be  described  as  follows,  viz. :  Taking  a  16  c.p.  56  watt 
lamp  left  on  the  circuit  until  it  burns  out,  we  find  that  just 
before  that  point  is  reached  it  is  giving  say  only  8  c.p.,  while 
the  watt  consumption  has  fallen  but  to  50  watts,  or  an  effi- 
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ciency  of  over  6  w.p.c.  Now  if  8  c.p.  is  sufficient  light  is 
it  not  obviously  jireferable  to  put  iu  an  8  c.p.  lamp,  which 
will  not  only  give  that  light  for  but  60  to  70  per  cent,  of 
the  energy  consumed  by  the  old  16,  but  will  also  give  you  a 
light  that  will  be  of  a  4  w.]).c.  quality  instead  of  worse  tli.-in 
6.  From  this  we  see  that  there  is  a  point;  in  tilie  life  of  the 
lamp  at  wliich  it  is  both  economical  and  otherwise  desirable 


THE  CANADIAN  ELECTRICAL  NEWS 


July,  1905 


to  ro{'l!U-i>  it,  tliat  poiut  has  beou  reachoil,  aocordiug  to  piosi-nt 
ilay  iiioaiulesiH'iU  lamp  usage,  when  the  wimllo  power  has  ilc- 
i-lhuHl  to  80  per  oeiit.  of  tlie  original,  or  12.8  q.\k  for  a  Ui 
e.i>.  hinip.  That  is  oalUnl  the  Useful  Life,  it  is  the  only  one 
of  tlio  two  oonsiilered  by  moileru  lamp  praetiee,  aucl  as  such 
is  ealleil  simply  the  life  of  the  lamp.  SVith  good  regulation 
a  It)  c.p.  3.1  w'att  100-125  volt  lamp  has  a  life  of  -a.^-  to  425 
hours,  reducing  the  ellieieuey  to  3.5  w.p.c.  will  douhle  these 
figures,  a  4  watt  lamp  will  last  four  times  as  long. 

The  light  emitted  by  an  incandescent  lamp  grows  (Muistaiit  ly 
less  and  loss  for  two  distinct  reasons;  first  bow\usi>  the  lila 
ment  burns  away,  thus  increasing  the  resistance  ami  imiiisc 
quently  reducing  the  current,  and  secoiiilly  liciause  the  Imlli 
gradually  gets  more  and  more  coated  I'v  ihr  (h  imsit  lidiii  the 
burning  filament  and  thus  passes  li^ss  ami  liss  lit;ht.  iThis 
fall  in  candle  power  is  plainly  sl\o\vii  liy  the  imivm'  of  life  in 

Fig.  S.  The  same  cut  also  shows  a  sliaih'.l  area  which  rop 
resents  the  product  of  the  avovauo  canillo  ]mm\,  r  into  louirs  oT 
burning;  this  is  known  as  tlu'  t'aioilo  llonr  Avoa,  and  lioin^ 
a  convenient  method  of  e\|novsiiio  the  iiorl'oi  inanoo  of  a  lainp 
is  fre(iuently  used  in  spo.l  thai  mmis.  It  is  inti  roslin>;'  to  not,' 
from  the  curve  that  at  lirst  the  ramlh-  I'owoi-  lisos  slightly, 
but  as  this  is  not  a  desirable  t'oaluio.  |Ihmi;;1i  not,  altogctlior 
avoidable,  the  lamp  is  not  given  cndii.  when  oalcnlat.ing  the 
candle  hour  area,  for  anything  over   Iti..")  c.p. 

Assuming  ci]ual  efficiency  a  32  c.p.  should  give  just  twice, 
and  a  S  c.]\  just  half,  the  candle  hour  area  of  a  16  c.p. 
lamp.  This,  however,  is  not  tin'  case,  as,  if  of  the  same  effi- 
cienc}',  a  32  c.p.  filament  nmsi  lia\o  jnsl  twice  the  surface  of 
a  IC'c.p.  Twice  tho  surfaco  means  luico  the  amount  of  car- 
bon dust  coming  ofl",  and  naturally  to  get  the,  same  darken- 
ing there  must  be  twice  tlie  bulb  surface  to  receive  it.  But 
a  32  c.p.  has  not  got  twice  the  toulb  area  of  a  16  c.p. — it 
would  be  too  costly  and  too  uiiwiehlly  if  it  had — and  so  we 
find  that  relatively  a  32  c.p.  lamp  darkens  (|ui(kcr  than  a  16, 
and  thus  gives  somewhat  less  than  twii-e  the  candle  hour  area. 
On  the  contrary,  an  s  c.p.  bulb  has  somewhat  more  than  half 
the  area  of  a  16.  ulii.h  mi>ans  that  on  the  average  it  gives 
rather  more  than  half  the  candle  hour  area  of  that  size.  This 
relation  between  bull)  and  tilament  surfaces  ex]dnlns  why  lamps 
of  the  Meridian  tyjie  do  not  exhibit  any  very  marked  darken- 
ing even  if  left  until  they  burn  out,  from  which  it  will  be 
recognized  that  their  life  cannot  be  judged  by  the  same  stan- 
dard as  that  applied  to  the  regular  ibulb.  It  will  further  be 
evident  from  the  same  reasoning  that  32  c.p.  filaments  in  16 
c.p.  bulbs  must  give  very  heavy  blackening  and  tlhus  short  life. 

The  life  of  an  incandescent  lamp  is  not  affected  by  turn- 
ing it  on  or  off  a  number  of  times  as  opposed  to  continuou.s 
burning,  nor  by  alternating  as  compared  with  direct  current, 
nor,  -when  burning  on  the  former,  by  the  frequency.  It  is 
affected  by  the  candle  power  of  the  lamp,  by  the  efficiency, 
and  by  the  voltage,  because  these  factors  as  they  are  changed 
one  -way  or  the  other  alter  the  diameter  of  the  filament.  As  a 
small  filament  naturally  has  neither  the  electrical  nor  the 
mechanical  strength  of  one  of  greater  diameter,  we  find,  as 
discussed  under  the  heading  of  filaments,  that  high  voltage, 
low  candle  power,  and  high  efficiency  lamps  all  tend  to  give 
shorter  life  than  those  of  comparatively  large  candle  power, 
low  -wattage,  and  medium  voltage.  The  life  is  also  very 
materially  altered  by  the  actual  voltage  at  which  you  run; 
for  instance,  a  voltage  only  2  per  cent,  above  that  on  which 
the  lamp  is  supposed  to  be  operated  will  lessen  it  by  30  to  35 
per  cent.  The  table  shown  in  Fig.  9  covers  this  point  in  detail 
and  should  be  carefully  studied. 

TROUBLE:  This  is  naturally  not  a  desirable  thing  to 
introduce,  but  as  you  will  encounter  it  wlien  dealing  with  in- 
candescent lamps  just  as  with  everything  else,  it  is  well  to  be 
prepared.  Practically  the  only  form  in  which  it  will  present 
itself  to  you  is  that  of  quick' burn-outs  and  short  life,  lamps 
being  bronelit  in  with  the  complaint  that  they  burnt  only  a 
few  hour-.  '   ii;ite  that  from  an  inspection  you  can  fre- 

quently t'  '  -'  ly  what  is  really  the  difficulty.  First 

examine  t:i  ;i  lo'  ;  if  the  lamp  did  burn  out  the  ends  will 
be  pointed  and  dull  dead  black  in  color,  as  opposed  to  the 
smooth  steely  grey  of  the  balance.  Failing  these  two  evi- 
dences, the  pointed  end  and  the  black  color,  but  on  the  con- 
trary finding  the  break  square  and  grey  to  the  end,  you  can 
positively  assert  that  the  lamp  did  not  burn  out,  but  was 
mechanically  broken.  On  the  other  hand,  presuming  you  dis- 
cover evidence  of  burn-out,  your  next  step  in  finding  out  why 
is  to  remember  that  the  two  most  likely  causes  are  bad 
vacuum  and  high  voltage.  A  proper  vacuum  test  involves  the 
use  of  an  induction  coil,  but  you  can  get  a  rough  idea  of  that 
in  the  suspect  by  comparing  the  vibration  of  its  filament  and 
that  in  a  similar  lamp  known  to  be  in  good  condition.  If  the 
vactium  be  good  the  filament  will  vibrate  more  or  less  freely, 
depending  upon  the  particular  lamp  involved,  if  the  vacuum 
be  bad  the  filament  will  be  comparatively  steady  and  come 
to  rest  almost  immediately.  Failing  evidence  of  coor  v.^.ciram 
—and  it  must  be  borne  in  mind  that  this  test  is  but  rough 
and  readv  and  therefore  far  from  infallible— you  would  look 
at  the  color  of  the  bulb,  which  is  best  viewed  by  Imldmg  it 
in  front  of  a  sheet  of  white  paper.  If  thi-  is  .iiipreciably 
darkene/l  it  means  one  of  two  things,  either  thai  the  lamp 
gave  normal  life  under  normal  voltage,  or  else  abnormal  life 
under  abnormal  voltage.    You  cannot  get  away  from  it,  one 


or  tho  other  is  correct,  ami  your  next  course  is  to  take  a 
reliabl(^  xailt  meter  and  i;e  o\fr  the  circuit.  It  is  not  sufficient 
that  you  eel  :i  slaleuieni  fmui  scune  one  that  the  potential  is 
O.K.,  lull  haxe  il  acliially  nieasureil,  the  readings  will  fre- 
.piiMilly  asieiiish  you  .ami  .li-rhise  the  ilefinite  source  of  the 
^^llole  dilli.  iill  \  .  ilieli  Milla^e  is  liy  far  tlie  most  prolific  source 
of  lamp  I  roiililes,  ;iiid  coiisetpieiit  ly  your  potential  should  be 
rieoi-(uisl\'  ke]it  x\itliin  a  small  per  i-eiit.  of  normal,  bearing  in 
mind  that  il  is  nut  so  much  tlie  peteiitial  at  the  jiower  house 
whicdi  re.|nires  attention  as  that  at  the  lamp  itself;  in  other 
W(U-ds    freipieiit    measurements    all    over    the    lines,    1)0th  dur- 
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Fig.  9. — Variation  of  Candle  Power  Wattage  and  Life 
WITH  Changes  in  Voltage. 

ing  light  and  (heavy  loads,  and  consequently  a  portable  volt- 
meter, are  a;bsolute  essentials  to  proper  results  from  incan- 
descent lamps.  In  this  connection  please  refer  again  to  Fig. 
9  for  a  proper  appreciation  of  the  effect  of  high  voltage  on 
life.  lOfcasionally  you  will  find  a  burnt  out  lamp  showing 
evidence  of  poor  vacuum  and  having  a  star  crack  on  the  side 
of  the  'bulb;  this  is  due  to  static  electricity  having  attracte<l 
the  hot  filament  against  the  cold  glass,  this  has  cracked  the 
latter  at  the  point  of  contact,  and  air  immediately  rushing  in 
has  destroyed  the  vacuum.  Static  charges  are  due  to  various 
causes,  but  are  usually  most  in  evidence  where  there  is  con- 
siderable belting,  especially  in  dusty  situation.-,  like  cotton  or 
planing  mills.  They  are  most  freqi>ently  met  in  cold  dry 
weather,  under  which  circumstances  the  simple  action  of  un- 
wrapping the  paper  from  a  lamp  is  frequently  sufficient  to 
bring  the  filament  hard  against  the  glass.  Lamps  of  large  c.p. 
low  voltage  and  low  eflaciency  are  not  so  liable  to  be  affected 
by  it  as  other  classes  because  of  their  more  rigid  filaments. 
Moisture  in  the  shape  of  water  sjirinklcd  on  the  floor,  or  a 
steam  jet  in  the  room,  will  usually  remove  all  traces. 

RENEWALS :  There  are  as  you  know  two  distinct  methods 
of  renewing,  that  by  which  you  charge  your  customers  for  the 


The  Armati  re  of  hif.  Dynamo  Sfpplving  the  Lamp 
Shown  in  Fig.  i. 


new  lamps,  which  means  renewing  when  burnt  out,  and  the 
free  renewal  system,  which  means  renewing  when  the  lamjis 
have  reached  the  end  of  their  useful  life.  The  first  means 
lamps  bought  here  and  there  all  over  the  country  in  an  effort 
to  get  a  cheap  equipment,  which  means  usually  a  poor  one,  it 
means  lamps  of  low  eflSciency,  lluis  if  you  are  running  a 
meter  system  (which  by  the  way  you  should  be  if  you  are  not) 
your  bills  are  high  and  your  customers  are  dissatisfied,  if  oper- 
ating on  a  flat  rate  system  your  coal  pile  is  suffering.  In  the 
one  case  your  lamps  are  black  and  giving  nest  to  no  light, 
consumers  already  on  \our  books  w.int  to  get  off,  and  nobody 
else  is  anxious  to  take  their  places;  in  the  other  your  light 
is  always  briuhl  and  attr.active.  ami  your  accounts  are  chcer- 
fiillv  paid.  Ijose  110  tiini^  in  introducing  the  free  renewal  sys- 
tem, it  will  ]i.iy  you  sovernl  times  over,  seizing  such  an  opixir- 
tunity  as  a  projiosed  reduction  in  rates,  or  the  introduction 
of  meters,  as  a  chance  to  make  the  change  as  a  concession  in 
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lieu  of  the  one  or  a  step  in  keeping  with  the  progress  indieatod 
by  the  other.  You  own  ami  manage  the  generators  and  the 
Jiues,  and  would  not  think  of  allowing  each  customer  to  handle 
them  at  will,  why  do  so  with  the  most  important  part  of  the 
system,  that  which  everyone  sees  and  by  which  they  judge 
you,  the  lamp  itself.  You  regularly  clean  and  overhaul  your 
engines  and  boilers  so  that  they  may  be  repaired  and  replaced 
before  they  break  down  and  absolutely  cannot  run  any  longer, 
■why  net  gi^c  al;  least  a  part  of  tho  same  attention  to  the 
lamps,  to  which  after  all  the  engines  and  boilers  are  but  as 
a  means  to  an  end.  Why  wnnv  a  1  unit  '2  per  cent,  less  effi- 
ciency in  a  transformer,  and  swallow  without  question  a  10 
to  12  per  cent,  increase  in  the  consumption  of  the  lamps  them- 
selves, why  cheerfully  trim  an  arc  lamp  every  100  hours,  and 
yet  consider  it  unreasonable  that  the  jncandescents  should  ask 
to  be  trimmed  every  700  to  800,  why  have  a  meter  department, 
and  yet  not  one  single  man  who  is  really  responsible  for  the 
incandescent  lamps  on  your  circuit?  As  has  been  previously 
pointed  out,  the  incandescent  lamp  is  the  main  source  of  cen- 
tral station  revenue  and  that  part  of  the  system  which  your 
customers  see  and  use,  the  part  by  which  they  judge  you;  any 
defect  or  neglect  in  it  is  felt  right  back  to  the  coal  pile — is 
it  not  in  order  that  more  of  the  careful  engineering  and  ener- 
getic management  which  is  given  to  engines,  generators,  lines, 
and  transformers  should  be  given  to  that  part  of  the  system 
to  wihich  they  are  all  tributary  and  without  which  they  are  just 
so  much  waste  effort,  the  Incandescent  Lamp. 


THE  ECONOMY  OF  ISOLATED  PLANTS. 

B>  K.  L.  Aitki  n. 

Tlu:  lirst  quLstidn  wliith  prcsent.s  il.sLdl  when  giving 
considcratuin  i<>  "isulatcd  electric  plants"  i.s  the  exact 
meaning  of  the  phrase.  At  lirst  sight  this  would  appear 
a  very  simple  matter,  but  upon  going  into  the  ijiuslion, 
eoinpliea.tions  present  themselves  uhich  tend  tcj  eoiiluse 
and  make  more  difficult  an  interpretation  of  the  words. 

The  "central  station"  according  to  the  goneral  under- 
standing, consists  of  a  power  house  which  supplies  energy 
in  an  electrical  form  to  a  comparatively  large  number  ni 
consumers,  whose  places  of  business  are  widely  distribut- 
ed. The  isolated  plant  is  primarily  an  equipment  in.stalled 
by  an  individual  or  company  to  supply  his  or  its  lighting 
and  power  circuits.  There  are,  or  course,  central  stations 
which  are  laid  out  on  a  .small  .scale,  and  on  the  other 
hand,  isolated  ])lants  exist  which  are  very  much  larger 
than  even  central  .stations  of  average  size.  Such  isolated 
plants  may  supply  energy  to  a  large  number  of  buildings 
all  of  which  are  owned  by  and  are  units  of  one  eommc"r- 
cial  enterprise.  Under  such  conditions  the  equipment  caji 
still  be  classified  under  the  term  i.s(dated  plant  ;  although 
the  amount  of  power  which  it  supplies  and  the  area  dis- 
tributed over  gre.itly  exceed  the  energy  and  distribution 
ol  Ihe  central  stations  which  can  be  found  in  our  towns 
and  even  cities.  Consider  that  a  company  has  a  large 
factory  and  has  installed  therein  a  complete  generating 
cquiiMncnt,  and  that  near  this  factory  there  is  a  .small 
concern  requiring  electrical  energy.  "The  larger  factory 
agrees  to  furnish  power  to  the  smaller  concern  upo^n  cither 
a  flat  rate  or  meter  Ijasis.  Then  the  questnai  arises,  docs 
tlic  large  plant,  l)y  this  action,  lose  its  idcnlitv  as  an 
isolated  e(|ui])inenl ,  and  become  a  central  station  ?  If  all 
the  power  generated  l)v  this  plant  hit  consumed  within  the 
building  which  njiitaiiis  the  equi]iment,  and  oiie  floor  or 
room  in  this  building  is  rented  to  s.  .nu-  ,.ilu  r  ])crsoii  ,,r 
concern  than  the  owner  ol  the  huiMui-  and  |..,u,.i  md 
liglit  is  scdd  to  this  person  or  cm.  ,  ,-„■,  di.cs  this  .,cti,,n 
make  the  c<|ii 1 1 mi ni t   .i   cciUr.il  st.ili'.ii  ' 

iM-oin  tlic  alw.vc  n  ^^■lll  ]„■  seen  tli.u  ,i  ,  ,  ,,  .hilu  ult 
matter    t<.   .1 1 1  l.n  ii  l  i  ,i  le    licUvccn    the    lu,,   J.isscs  ,,l  ,.,,„,,,_ 
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in  prices  of  ligh'-  and  pcn\er,  I  w-isli  ,ily 
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company    has    a   c.msl.uu    tcu-lemr    l-.il  <me  Ui.m^aiid 

In  irscj)!  .wcr,  ami,  li'.it  Im  wiirv  this  LmiI  ihey  have  boilers, 
engines,  <iml  geiiciM  l<  .i  s,  willi  ,i  c,ip.iiil\  of  exactly  one 
thousand  horse.  '1  hus,  the  eqiupiiieiil  w  ill  be  running  at 
lull  load  tliroughotit  the  entire  day,  and  therefore  at  its 
point  of  highest  dlicieiicy.  The  load  output  for  a  ten 
hour  dav  will  lie  ten  llioiisaiid  liorsepower-hours.  Now  let 
us  cimsiiler  the  In^litiiig  ipusLK.ii  :  presume  that  this 
same  coiiipaiiv  supplies  to  llie  pi'Wer  consumers  a  max- 
iiiiuiu  ol  one  thousand  horsepower  for  lighting.  This 
means  that  the  equipment  for  supplying  this  energy  must 
have  a  capacity  ol  one  thousand  horsepower,  but  the  ex- 
perience has  been  that  this  load  is  carried  on  the  average 
not  more  than  two  hundred  hours  per  year.  As  this  sea- 
son will  be  in  the  iail,  winter,  and  spring  of  the  year,  we 
can  assume  that  this  load  is  distributed  over  appc'oxiinate- 
ly  one  hundred  and  fifty  days,  or  is  carried  on  an  avert 
age  an  hour  and  twenty  minutes  per  diem.  This  means 
that  the  daily  output  of  this  thousand  horsepower  light- 
ing plant  is  only  thirteen  hundred  horsepcjwer-hours. 
Summing  the  matter,  we  have  two  equipments,  each  of 
one  thousand  horsepower  capacity,  one  supidyiug  ten 
thousand  horsepower-hours  per  day,  and  the  other  only 
thirteen  hundred.  Therefore,  it  is  not  difficult  to  under- 
stand from  the  foregoing  why  the  energy  for  power  will 
cost  three  cents,  and  the  energy  for  lighting  ten  cents.  If 
w  e  assume  that  the  above  prices  are  per  horsepower-hour 
lor  the  sake  of  argument — they  are  really  per  kilowatt- 
hour — wc  find  that  the  income  per  day  for  power  is  i>3oo, 
and  the  income  for  light  is  ^130,  and  this  latter  only  for 
one  humdred  and  lilty  day.s  per  year.  If- we  average  this 
lighting  figure  for  the  wdiole  year,  we  find  that  the  daily 
iiicimie  is  in  the  neighborhood  of  i^hs,  which  cert<iiuly 
cntrasts  very  unfavorably  with  the  1^3011  dailv  income 
Inmi  the  power  equipment.  W  hile  the  interest deinecia- 
tioii,   and  insurance— or  constant   items— will  he  the  same 

lor    both    plants,     the   coal,    labor,      water,    oil,    etc.,  or 

van.ilile  items— will  be  reduced,  Imt  m,l  iic.ii  ly  in'  the 
pnqjortion  l.v  which  the  initpiit  ol  tlu  li,-lilnig  uerators 
is  reduced.  l'])oii  going  into  the  iiKiltn  vvrv  luliv  we  liiid 
lluit  the  relative  liguies  ol  three  cents  ami  ten  cents  are 
very  dose  to  what  they  should  be. 

h  rom  time  to  time,  I  have  had  occasion  to  visit  people 
who  have  isolated  plants,  and  in  reply  to  my  inquiries 
h.ive  liecii  informed  that  the  operation  ol  the  pLuils  is 
Very  s.itislactory.  Upon  endeavoring  to  ulitaiii  lurther 
iiiloriiiatioii  concerning  the  actual  cost  ol  ..peraiKm,  I 
have  been  advised  that  the  installation  of  the  plant  has 
made  a  very  material  saving  over  the  cost  ol  electrical 
energy  as  it  was  purchased  from  the  local  central  station. 
These  matters  have  always  interested  me,  iUid  ill  sexeral 
in.stances  I  have  gone  into  the  propositions  simply  to  get 
information  for  my  own  use,  and  I  must  say  that  the  re- 
sults have  been  surprising.  One  of  my  friends  advised  me 
that  by  installing  his  plant  he  had  not  actually  decreased 
the  cost  of  his  lighting  and  power,  nor  had  he  increased 
the  item,  lint  that  with  his  plant  inst.illed  he  was  using 
aiioiit  iliiiilile  the  amount  of  energy,  without  .iddilional 
'"'^^  '  "  '"l  iiilo  this  particular  case  very  carefully,  and 
asci  rt.iiiii  il  tliat  the  statement  pertaining  to  the  do'uhleil 
cimsniiipiiiiii  \vas  quite  correct,  but  I  found  that  the  cost 
i'cr  kili.w  ,iti-]iour  for  the  plant  was  over  eight  cents 
I    "'''•''^   lIuYprice  i)aid  to  the  local  power  company  had 

M'l't''  Ir.iiik,  I  have  found  very  few  plants  wliich 
Inllil  niv  iin.lcrstanding  of  the  word  economical,  and  in 
'-'i''^'  ^l"-'  owners  of  such  plants  had  told  me  th.it 
the  install. iiiim  had  proved  a  decided  success.  All  this 
^"  <lraw'  certain  definite  conclusions,  namely, 
111. It  where  uneconomical  plants  have  been  installed,  the 
iiwiicrs  kn..\\  tli.it  a  mi.stake  has  been  made,  and  are  not 
v.  illiiig  to  admit  it,  or  else  they  have  no  idea  wdiatever 
ol  the  m.inv  items  which  must  be  charged  against  the 
opi'ialioii  of  a  plant. 

r.i.ilci-.,  engines,  piping,  condensers,  generators,  building, 
'      ■         -  iill  importaiit_  features  in  the  eco- 

-I'l  i  iiiMi,  ,,i  ,inv  equipment,  and  anus t  not  be  lost 
"  "'  :  I""  and  above  all  else  stands  the  one  item 

ol  load  l.utor. 

The  best  condition  is  to  be  found  in  a  manulaclurin"- 
estahlrshmeiit,  h.iving  an  all-dav  power  load  which  is 
'^'"'v  steady,  and  ,1  l,..|,l,„..  l„ad  which  is  .small  in  com- 
I'aiisoii  w  Ul,  tl,,.  ,,  ,|„,,-ed.     Of  course,  if  the  light- 

'7  '"■  ,,,,1    mitirdy,    the   load   would  be  an 

I'Ical  one,  Imt  siu  li  ,,  condition  is  seldom  found.  Were 
be  ni\teriall\  ^lu  ,  e'ls '  il'"'  '^olatcd  plants  could 

Where  the  ainoiiiit  of  energy  required  by  liglits  is  lame 
compared  to  that  taken  by  motors,  the  plant  must  have 
a  capacity  siilliciemt  lo  liandle  tlie  combination  of  (he  two 
am  I  u  iclore  tlie  load  factor  of  the  system  will  be  low 
•""I  Ih''  d.iilv  output  m  kilowatt-hours  will  be  very  much 
CSS  III. 11,  the  po.ssible  all-dav  full-load  output.  In  con- 
trast w  ith  that  which  I  liave  designated  as  the  best  con- 
dition we  find  the  worst  in  hotels  and  apartment  hou.scs 
Here  the  service  must  be  for  twenty-four  hours  ami  for 
alK-ut  eighteen  Iiours  of  this  period  the  load  on  the  plant 
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will  iu>l  average  j\iore  tlum  live  to  leu  per  niu.  nl  Uk- 
rated  capaeity.  It  is  this  low  load  operation  ili.il  is 
rifsponsible  lor  tlie  poor  eeonoiny  of  many  of  llic  plants 
iiisialled  to-day.  One  instance  of  this  is  to  be  fouuil  in  a 
eerlain  Toronto  jilant.  Two  j;en<?rators  of  the  same  sixe, 
eaeh  direct  connected  to  an  engine,  ilrc  being  run  twenty- 
lour  hours  per  day,  one  to  supply  lights,  ,nul  tlu-  ntlur  a 
numlier  of  elevator  and  other  tyi)es  of  iimi.M  s  I'lus  plant 
has  been  very  badlv  laid  out,  and  tluiclcir  cannot  be 
taken  as  a  fair  example,  but  I  am  in^  <  n  u  at  ing  sonu- 
ligurcs  taken  froju  it  as  an  illusti  ai  i.m  i>l  the  inellu  uaK  v 
of  low  ■  load  operation.  The  lighting  nuKhine  siipplus 
aluiut  l,9:?5  kilowatt-hours  per  week,  and  llie  power 
machine  about  or  approximately  ao  per  tent,  oi  the 

energy  used  ior  light.  On  actual  test  of  this  eiiuipnunt, 
1  found  that  the  coal  eOnstnniUiou  ot  the  power  ni.uhiiie 
was  about  to  per  cent,  of  th.U  ol  the  lighting  inaehiiie.  I 
miglit  say  in  connection  with  tins  i>l.nit  that  both  nia- 
ehines  are  running  very  mneli  muKi  iluii  rated  loads,  the 
average  for  the  lighting  iii.ul  uu  Neiiii;  :n  I'er  cent.,  and 
lor  the  power  machine  oiil\  ^  n  per  eeiil.  The  power 
machine  carries  a  normal  lo.nl  ..|  Imi  ,1  lew-  horsepower, 
bui  when  the  two  elevators,  whuh  it  sui'plies,  happen  to 
.start  at  the  same  instaait,  il:e  kuk  luiis  up  .is  high  as 
twenty-five  horse])owcr.  \\]\]\  the  lii;htiiig  iiiaclinie  the 
general  conditions  arc  better.  I'oi  eii.;hteen  liours,  a  load 
of  about  7.5  kilowatts  is  can  led,  .md  lor  the  remaining 
six  Innirs  from  30  to  40  kilow.itts  This  jilanl,  as  I  mien- 
tioned  previously,  is  l..nll\  iKM^neil,  ,iiiil  besides  has  a 
Very  unsatisfactory  lo.el  i.i  li.iiulle.  The  lombination  of 
the  two  produces  a  lesuli  l.n  Iroiii  giatifving  to  the 
owners. 

In  contrast  to  tlic  above,  1  wish  to  bring  to  your  at- 
tention an  eijiiipiiuiil  iiisialled  in  a  Toronto  factory. 
There  is  one  50  k:''i\\,iii  ;'eiientor,  and  this  handles' both 
the  lighting  an.l  | -xn  .1  The  pi.ssihle  maximum  for  light- 
ing amounts  to  .il">iu  1.^  kil..\\atts,  and  for  the  power  we 
Iiavc  a  total  of  ^o  hoisepuw  er  of  motors,  which  take  from 
tlic  generator  about  15  kilowatts,  and  give  an  exceedingly 
steady  load.  The  ligliting  load  is  really  very  .small,  the 
liigliest  consumpti.ai  yet  recorded  from  tliis  source  not  ex- 
ceeding 7  kilowatts,  ,111(1  rarelv  going  sf)  high.  Here  we 
have  a  plant  running  Un  hours  jier  day  under  a  load  of 
but  30  to  40  ])ei  leiit.  (il  its  normal  cai)acity,  and  while 
the  yearlv  niitpiu  is  Kss  than  one-half  of  that  of  the  plant 
previouslv  iiu  iu  n  iii,  .1 ,  the  cost  per  thousand  watt-hours  is 
consideralily  lower.  I  ran  this  plant  for  almost  eleven 
months,  during  wliich  time  the  output  was  recorded  by 
watt-meters,  and  a  careful  record  was  kept  of  all  operat- 
ing exj)en.ses.  The  total  output  during  this  period  was 
about  37,000  kilowatt-hours,  and  the  cost  per  thousand 
watt-hours  was  but  a  trifle  over  four  cents.  The  gener- 
ator is  now  considerably  larger  than  is  actually  required, 
but  the  total  etjuipment  of  ni.iehinerv  throughont  the 
building  has  not  yet  been  installed.  When  this  i)lant  is 
running  up  to  its  full  capacity,  I  am  confident  that  the 
total  operating  cost  per  kilowatt-hour  will  be  lower  than 
three  cents. 

The  foregoing  figures  are  taken  from  tests  of  plants  in 
actual  operation.  In  each  of  these  two  cases,  I  lignred 
the  operating  cost  on  paper  before  making  the  test  itself, 
just  to  see  how  close  such  estimates  could  be  made,  and 
the  results  were  excccdinglv  satisfactory.  The  other 
figures  whicli  I  am  incorporating  are  estimates  concerning 
plants  now-  Ixing  installed,  or  which  are  still  on  paper. 
However,  I  am  11  ,1  .11.1  IJ  v  sure  that  they  are  of  equal 
value  to  those  oM.iiiiid  hv  actual  test. 

Some  time  ago,  I  h,,,!  ihurge  of  a  proposition  wdicre  it 
was  proposed  to  install  a  small  ])lant.  The  si/c  of  the 
generator  in  this  ea>e  was  ,^0  kilowatts,  Init  the  load 
factor  was  so  liad  tliat  althfiugh  we  have  our  boiler 
installed  and  also  have  in  our  employ  a  fairly  well  paid 
engineer,  the  estimated  cost  per  kilowatt-hour  was  almost 
six  cents  Tlir  1  iro])risit  irjn  was  therefore  dro|)ped.  If 
sufficieni  '    i".\\ii    load   could   have  been  .secured 

for  tlii^  I  !m    !i-,id  is  all  lighting  with  the  ex- 

ception o;  ,.   ih'.alor  motor)    the  operating  cost 

could  have  been  ledueed  to  below  three  cents. 

As  all  the  foregoing  api)lies  to  very  small  equipments,  I 
wish  to  present  figures  ccjncerning  larger  plants,  to  show 
tliat  the  feature  of  load  factor  a])plics  in  such  cases  also. 
There  is  a  general  notion  tliat  the  large  plant  is  inherent- 
Iv  a  good  proposition,  it  being  jiossilde  tr>  emplov  higher 
grade  men,  use  more  efficient  boihrs.  and  possibly  run 
compound  condensing  enj,'ines.  ^\■llil(  tins  is  perlectly  true, 
if  taken  generally,  still  it  docs  not  iien  ss.u  ilv  follow  that 
the  large  plant  will  b(  .<  pa\;iit.f  pr.  4 »  .si  1  n.n .  The  cost  of 
energy  per  kilr,walt-lioii ;  -.  ill  donlalc-s  be  hss,  but  at  the 
same  time  must  be  loiiswhnd  the  (.ut  that  if  this  energy 
were  purchased  from  the  local  central  st  ilu.ii,  tin-  largt' 
consumption  would  command  a  very  fa\oi:i),le  piict-. 

The  first  figures  wdiich  I  ajn  going  1<.  ;M\e  pertain  to  a 
building  which  requires  a  tweiitvh.ur  lami  suvite,  si\ 
days  per  week.  For  tw^elve  liouis  on  Siiiida\,  the  eiitiie 
equipment  is  closed  down.  I'lou  ten  o'th.ik  ,:t  ■ 
until  seven  the  follow        •  i1m    h,.,d  runs  sHghlly 

less  than  50  kilowaH  ■  a   in  1  In    inoiniii^  until 

the  evening  lighting  li.e  lr,;i.l  .imounts  to  150 

kilowatts,   and  when   iIk.   ligliting  is  added   to   this,  the 


tiital  is  bnait'ht  u])  to  between  500  and  600  kilowatts. 
'I'his  total  IS  >>n  loi  .1  couiile  i?l  hours,  and  gradually  falls 
,,||  until  the  .-lO  kilowatt  iioiiit  is  reached  about  ten  o'clock. 
l'\ir  h.iiidliii.u  this  load,  llnee  units  are  to  be  installed, 
line  30  kilowMit,  luic  2tn>  kilowatt,  and  one  300  kilowatt. 
Ivacli  geiiei.iliii  IS  direct  connected,  the  small  machine 
being  (ipei.iled  bv  a  simide  high  speed  automatic  engine, 
while  the  two  other  machines  are  operated  by  tandem 
compound  Ini^h  speed  corliss  valve  engines.  All  three  ma- 
chines iii.i\  be  run  either  condensing  or  non-condensing, 
depending  upon  the  season,  and  the  amount  of  exhaust 
ste.im  iciiuircd  lor  heating  the  building.  The  boiler 
cipiiinucnt  will  jjrobably  consist  of  four  200  horsepower 
units,  either  of  the  internally  fired  or  w^ater  tube  type. 

The  lo.id  lactor  ol  the  plant  can  hardly  be  termed  as 
vciv  good,  but  still  the  operating  cost  is  not  excessive. 
l'~or  a  N'c.irly  ont])ut  (d  a])proximately  one  million  kilo- 
wattdiours,  the  cost  per  thousand  watt-hours  will  not 
e.\eeiil  iwn  cents,  and  may  be  a  trifle  lower  than  this. 

I  have  one  more  plant  upon  wdiicli  I  wish  to  present 
figures,  and  its  load  is  of  a  peculiar  nature.  For  twelve 
hours  per  day,  every  day  in  the  year,  it  carries  a  full  load 
oi  lour  hundred  kilowatts.  There  are  two  200  kilowatt 
generators,  each  direct  connected  to  a  tandem  compound 
high  speed  corliss  valve  condensing  engine,  and  besides 
this  there  is  a  third  unit  of  200  kilowatts  capacity  as  a 
spare.  Two  300  horsepower  water  tube  boilers,  carrying 
a  pressure  of  150  pounds,  will  supply  the  two  running 
units,  and  there  will  also  be  a  third  boiler  of  300  horse- 
power as  a  spare.  The  engines  will  always  run  condens- 
ing. 

1  have  taken  up  roughly  the  question  of  superheating  the 
steam  for  this  plant,  but  at  the  present  time,  am  not 
])rcpared  to  make  comment  on  this  feature.  However,  it 
is  doubtful  if  superheating  be  employed  for  any  other  pur- 
])iisv  than  to  .supply  the  engines  with  perfectly  dry  steam, 
and  for  this  purjiose  a  small  percentage  of  superheat  will 
be  sufficient. 

The  annual  output  of  this  plant  will  be  about  a  million 
and  three-cpiarter  kilowatt-hours,  and  the  cost  per  thou- 
sand watt-hours  approximately  one  and  three-quarter 
cents.  In  spite  of  the  very  favorable  load  factor,  the  cost 
of  operating  is  not  as  low  as  might  be  expected, when 
comparison  is  made  with  the  figures  given  for  the  pre- 
viously mentioned  plant  of  large  size  ;  but  in  the  former 
case,  a  large  volume  of  exhaust  steam  is  required  for 
heating  and  this  estimated  heating  expense  is  deducted 
from  the  gross  operating  cost  of  the  plant,  and  also  there 
arc  no  spare  units  installed.  In  the  latter  case,  it  is  oi 
tlie  utmost  importance  that  continuity  of  service  be  main- 
tained, and  this  has  led  to  the  installation  of  50  'per  cent, 
reserve  capacity.  And  besides,  there  is  no  heating  what- 
ever in  connection  with  the  equipment. 

This  heati'ng  (piestion  is  a  very  interesting  one,  and  it 
is  quite  possible  that  in  the  future  steam  distributing  sys- 
tems will  be  installed  in  our  Canadian  cities,  on  the  same 
scale  that  the  idea  has  been  adopted  in  the  Slates.  While 
running  condensing  means  a  very  material  saving  in  plant 
operation  cost,  still  the  revenue  which  can  be  oljtained 
from  the  sale  of  exhaust  steam  for  heating  purposes  will 
really  effect  a  much  greater  economy.  In  scattered  dis- 
tricts this  method  of  heating  is  not  very  desirable,  but 
where  the  power  house  is  in  a  congested  district  the  ques- 
tion of  going  into  the  steam  heating  business  is  verv 
worthy  of  consideration. 

The  installation  of  reserve  units  in  isolated  plants  is  a 
problem  requiring  much  study  and  experience,  for  the 
greater  the  unused  capacity  of  the  plant,  the  lower  will 
be  the  economy.  In  a  recent  installation  outside  the  Cit\- 
of  Toronto,  the  steady  power  load  amounts  to  20  kilo- 
watts, and  the  lighting  load  to  30  kilowatts.  To  take 
care  of  this,  two  units  have  been  installed,  one  a  25  kilo- 
watt machine,  and  the  other  a  35  kilowatt.  To  carry  the 
combined  ligliting  and  power  lo.uls,  both  machines  will  be 
required,  but  in  the  event  of  an  accident  to  cither  unit, 
the  majority  oi  the  motors  can  be  kept  in  operation  bv 
either  generator,  and  therefore  such  an  accident  will  no"t 
mean  a  complete  shutdown.  This  arrangement  is  one 
which  will  have  burly  good  effieiency,  and'will  minimize 
the  chances  ol  a  complete  closing  of  the  factory. 

In  an  iscdated  idant,  the  cost  ol  distributing 'is  generally 
very  much  less  than  in  the  case  of  a  central'  station,  anil 
theieloie  siuh  a  pl.uU  has  oiic  \cry  tavorable  feature  on 
lis  side,  when  considering  the  question  of  comparative 
prices.  I  might  say  at  this  point  that  the  figures  of 
costs  which  have  been  given  in  this  jniper  are  costs  at  the 
sw  itchboard,  and  that  no  considei  .U 1011  has  been  given  to 
distributing,  it  being  assnme<l  lli.it  the  cost  of  distribution 
w  .aild  be  the  same  w  hether  p,.wer  w  el  e  made  or  bcnisjlit. 

In  summing  the  is.d.ited  l>l,iiit  .|iiesti,.n,  I  would  .sav 
th.it  m.inv  equipments  h.ive  been  lusi.illed  which  really 
h,i\e  not  (hseiveil  miiie  ill, 111  p,^ssln^  i ,  iiisideratioii,  and  on 
the  ..tlur  h.ind,  llieie  .lie  iii.iin  suii.iiioiis  where  a  private 
I'l.iiH  w<nil,l  inc. Ill  ,1  iii.ileiial  s.iMii:.;  l.o.ul  factor  is  the 
ileiii  rr.|i;iriii_i;  '.ji-c.ilesi  c.  ui  s  ider.i  I  1.  ui ,  .ind  it  is  safe  to 
s.i\  thai  \\luie\ei  tills  Is  111  ,ni\w.i\  lavorablc,  the  in- 
si.ill.itrai  ..I  ,1  piiwite  pi. Hit  will  ellect  a  material  saving 
i'\ei  ihe  iiisl  ol  purchasing  energy  from  a  steam  driven 
eeiitr.il  st.iti.ai. 

1  tlnink  you,  gentlemen,  for  ycnir  attention. 
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NOTES  ON  THE  POLYPHASE  INDUCTION  MOTOR. 

I?y  H.  A.  BiRSON. 

It  is  the  purpose  of  this  paper  to  briefly  set  forth  the 
characteristics  of  the  Polyphase  induction  motor,  the  var- 
ious types  and  the  classes  of  work  to  which  each  are  suit- 
ed. 

The  induction  motor  is  essentially  a  transfortner.  At 
start  it  is  a  static  transformer,  and  when  running,  is  a 
transformer  with  the  line  frequency  in  the  primary,  and 
a  frequency  equal  to  the  slip  in  the  secondary.  The  static 
transfoiTTier  is  designed  with  as  little  leakage  as  jjossihle. 
This  is  accomplished  by  properly  winding  and  grouping  the 
coils,  and  making  a  good  magnetic  circuit.  The  magne- 
tizing current  is  small  and  the  power  factor  high  even  at 
light  loads.  In  the  induction  motor,  on  the  other  hand, 
the  leakage  is  comparatively  large.    The  primary  winding 


is  on  the  stator  core  and  the  secondary  wimding  on  the 
rotor  core.  Between  these  cores  is  an  air  gap  which  in- 
creases the  leakage  and  the  magnetizing  current  ;  and  the 
power  factor  at  mo  load  is  practically  zero. 

The  vector  diagram  of  a  static  transformer  without 
leakage  is  as  shown  in  figure  I.  If  OA  represent  the  no 
load  current  vector,  angle  AOY  lieing  the  angle  of  lag,  as 
the  non-inductive  load  increases,  the  ])ci\\cr  laclor  of  the 
primary  ■will  increase,  and  the  locus  ol  the  point  A  will 
be  the  liaie  BD  jiarallel  to  OY.  Ii.  the  induction  motor, 
liowcver,  owing  to  the  leakage,  the  locus  of  the  end  of  the 
current  vector  is  not  a  straight  line  but  a  circle  as  shown 
in  figure  II.  f)A  lis  the  no  load  current,  OAl  is  its  watt- 
less comi)onent  and  AAt  is  watt  component.  As  the  load 
mcrea.scs  on  the  motor  the  end  of  the  current  vector  moves 
along  the  circle  ABK,  centre  G.  It  will  be  seen  at  a 
glance  that  the  i)o\^er  factor  does  not  continue  to  incrtase 
with  the  load,  as  in  the  case  of  the  static  Iranslornur 
without  leakage,  but  reaches  a  maximum  at  the  ])oint  C 


and  then  begins  to  d( 
the  value  of  OA  be  ib  ' 
cle,  or  the  diameter 
value  of  OA,  the  ma\i 
The  value  OA/OK  is  1 
keej)  it  as  low  as  ])os 

This  leakage  faelm 
chine.    Mr.  lieimnil  111 
motor,  states  that  it 


It  will  also  be  .seen  that  il 
i.r  the  same  diameter  of  cir- 
lie   increased    for   the  same 

,  1  I.M  l..t  u  ill  I.r  uurea.sed. 
lip  !,  .iK.ijT  I.,.  I.. I,  and  to 
iIh  ,11111  ..I  llir  ,1,  ■,i,i;nci-. 
iilH  111  I  lu:  design  ol  the  ma- 
ilKiil  liiiok  or>  the  induction 
InccUy  as  the  air  gap,  and 


inversely  as  the  pole  pitch.    He  gives  the  formula  (5  - 

where  (3  =  leakage  factor,  T  =  pole  pitch,  A  =  air  gap,  and  C  = 
a  constant  depending  upon  the  type  of  machine.  Much  has 
been  written  of  the  value  of  this  constant  C,  and  several  tables 
have  been  compiled.  The  writer  considers  that  for  a  certain 
type  of  a  machine,  its  value  depends  upon  the  pole  pitch  and 
the  width  of  core,  and  has  found  that  the  formula  to  give  most 

consistent  results  is  C=        -.    Where  B  =  width  of  core,  T  = 

\¥  rii 

pule  pitch,  and  K  =  constant. 

Nothing  has  as  yet  been  said  ol  the  motor  losses.  These 
are  the  iron  and  copper  losses.  The  former  is  appro.ximat- 
Iv  constant,  and  is  taken  uUm  ,u count  by  the  energy  coni- 
jjonent  of  the  no  load  current  AAl.  The  copper  losses,  on 
the  other  hand,  vary  as  they  square  the  current  load  and 
It  may  be  proved  that  the  ordinates  between  the  lines  AK 
and  Ali  represent  the  stator  C-R  loss,  ar>d  between  AR 
and  AN  the  rotor  C2R  loss. 

It  is  now  a  simple  matter  to  determine  the  character- 
istics of  the  motor.  Take  for  example  the  point  B,  The 
current  per  phase  is  OB.  Its  energy  componei.t  is  BU,  and 
hence  the  power  factor  is  BD  OB.  The  total  losses  are 
represented  by  PD,  the  total  input  by  BU,  and  hence  the 
output  is  BP,  and  the  efficiency  is  BP  BB.  The  slip,  as 
mav  be  proved,  is  equal  to  rotcjr  C'-^R  loss  divided  bv  the 
total  input  into  the  rotor,  and  is  therefore  I'O/BO.  These 
quantities  may  be  found  for  several  points  and  complete 
pcrtormance  curves  plotted  as  shown  in  ligure  III. 

The  point  N  is  the  position  of  ion  p.  c,  slip,  and  lionce 
ON  is  the  starting  current  per  ph.ise  at  mirnial  voltage, 
and  NF  the  starting  torque.  It  w  ill  be  seen  that  if  the 
rotor  resistance  be  increased  to  raise  the  line  AN  to  the 
position  ANl,  the  starting  current  is  reduced  and  the  start- 
ing torque  increased.  The  iiiaxiiiiiiiii  st.irliiii;  limine  is 
when  the  line  AN  takes  the  ])iisitic,i)  .All.  Iiuie.ising  the 
rotor  resistance  however  increases  the  intin  C-'R,  and 
hence  increases  the  slip  and  deere.ises  the  ellKieiiev  at  lull 
load.  Hence  the  starting  torque  allnwalile  ,il  iKiriiial  volt- 
age depends  upon  what  conditions  iiiusl  lie  met  as  regards 
efficiency  and  slip. 

The  maximum  overload  which  the  motor  will  stand  be- 
fore falling  out  of  step  is  rcjireseiited  liv  Tl,.  To  iiierease 
this  value  for  a  given  machii.e  tin  r..l..i  n  sisl.nue  ni.iv  be 
decreased  or  the    diameter  il;i    >iuK    111,1  rased  The 

former  means  a  decrease  in  si.niiii'j  nii.|iii  and  ihe  latter 
an  increase  in  the  no  load  curiein  .md  a  dieiease  in  tlu  lull 
load  power  factor.  As  Mr.  ISelm  nd  n  in.irks  '  .\  deM,L;n  is 
more  or  less  of  a  compromise,  .md  ilu  l.esi  design  is  that 
which  combines  the  greatest  i.uinljer  ol  advantages  with 
the  least  number  of  drawbacks." 


Fm  III. 

.Again  referring  to  ligure  II  it  will  l;e  seen  that  the 
starting  current  at  normal  voltage  may  be  from  lour  to 
six  times  full  load  current.  In  a  motor  with  constant 
rotor  resistance,  that  is  a  sipiirrel  cage  motor,  this  value 
may  be  cut  dnwii  b\-  tin  ns,  ,,|  an  autotraiisformer  to  re- 
duce the  ,ip|died  \'d'  iiiig.  The  effect  of  this 
on  the  cinK  dia  l  am  ilic  magnetizing  current 
and  circle  dianutei  ,111  1  n  m  im  n  as  the  reduction  in  the 
applied  primary  voltage.  The  starting  current  will  be 
reduced  i)ro])ortionately  as  the  voltage,  but  the  starting 
torque  as  the  square  of  the  voltage.  If  a  .small  starting 
lorcpie  is  required,  such  as  when  the  motor  .starts  light, 
the  starting  current  from  the  line  may  be  reduced  to  full 
load  current.  If  on  the  other  hand  a  large  starting  torcpie 
is  necessary,  as  when  motor  starts  under  load,  it  is  impos- 
sible to  reduce  the  starting  current  materially. 

To  meet  the  conditions  of  a  high  starting  torque  and  a 
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K>\v  starting  current,  a  motor  with  coil  wound  rotor  and 
variable  external  resistance  in  the  secondary  is  used.  Tlu: 
circle  diagram  lor  such  a  motor  does  not  change  ^\■ilh  XU^• 
exception  i>i  the  position  of  the  line  AN.  At  start  siilli 
cient  resistance  is  introduced  to  cut  the  prinuuv  ■inipins 
to  value,  lor  example,  OC.  The  staitnii;  lonpu'  i,s  npn 
sented  l>y  CS.  As  the  motor  speeds  i\i>  uMsi.iiur  is  tut 
out,  and  when  maximum  speed  is  ri\u  ln.l  tlu  idI.u  w  iiul- 
\ngs  arc  short  circuited.  It  will  be  si  i  n  Ih.il  w  ilh  siu  li  a 
uu)tor  it  is  possible  to  combiiir  lii<;li  Ni,iitiii,i;  liiic|iu',  low 
starting  current  and  high  efticu  n>  \   uiuK  i  load 

The  question  of  sipiirrel  cai;c  incldis  \i,imis  r\liiii,il  if 
sistance  njott)rs  is  mtu-h  ili'^i  h^m  .1,  In  I'liiiopi.'  ilu'  l.ittrr 
are  largely  used,  while  m  iIhn  ^omiii\  ilu-  l.aiiin  air  in 
I)repon(lerance.  The  ad\,ini.i-is  cl.nnuil  li.r  {Uv  siiuinel 
cage  type  are,  simplicity  oi  i.pn.ituai,  sni.ill  tost  nl  if 
pairs,  ai\d  cheaper  first  cost.  'I'lir  (lis.xU  .miaj^cs  .n  v  larj^f 
starting  current  under  load,  ami  l.n^i  slip  il  liij^li  starling 
toripie  is  required.  Small  tnolcis  which  will  imt  he  re- 
quired to  start  under  too  l.Mtl,  slmuhl  be  ni  tlu: 
squirrel  cage  type,  M-hile  tor  tlmse  of  l.ui;ci  capacilv  the 
external  resistance  type  is  preferable.  It  is  a  questinn  Inr 
the  jiurehascr  to  decide,  taking  into  his  slartui};  iDiiditidUs 
anil  power  contract. 

In  tliis  connection  the  wtiter  \^-ould  like  to  draw  the 
attention  of  l^nginecrs  to  the  issuini;'  of  indiKtioii  motor 
S])ecifieations.  It  must  lir  i  i  im  inbrred  111, it  power  factor, 
elficiencv,  sH]),  startiiii;  loi(|iu>  .md  overload  eaiiaeity  are, 
to  a  certain  extent,  inirMK  i>i  iidk  iil .  For  example,  to  spe- 
cify that  a  motor  sh.ill  lui\r  a  slip  at  full  load  not  to 
exceed  ]i.  e.  and  ,1  slaitiiiL;  euneiit  not  to  exceed  twice 
full  load  curient,  tlie  motor  to  be  started  under  load,  is, 
as  has  been  shown,  to  sav  the  least,  inconsistent. 


SUGGESTIONS  FOR  STEAM  ECONOMY. 

By  \\  m.  McK.w. 

.\lniost  every  engineer  and  elcptrician  is  familiar  with 
the  fact  that  the  majority  of  steam-power  plants  arc  not 
operating;  under  the  most  economical  conditions.  In  some 
cases  this  is  due  to  ihc  jihuit  having  been  built  up  piece- 
meal as  the  reqnirciiieiits  developed  and  in  other  cases  it 
has  been  found  diHicuH  I0  determine  the  amount  of  power 
that  would  actuall}'  be  rcciuired  until  after  the  plant  was 
conipli  i  1(1  If  the  consulting  engineer  could  be  informed, 
or  ciniM  del cniiine  in  advance  the  exact  requirements  for 
the  incsciil  and  future,  it  would  be  comparatively  a  simple 
mat  In  to  dcsiii;!!  llie  plant  with  fair  accuracy  as  to  the 
size  and  nimihcr  of  units,  types  of  engines,  boilers,  and 
other  details. 

,\ltllnll^ll  11  is  difficult  to  give  any  general  information 
on  this  sulj.iect  which  will  be  of  use  or  interest  in  the 
great  variety  of  particular  cases  in  which  the  members 
of  this  associatian  are  interested,  it  may  be  of  some 
interest,  and  possibly  of  assistance  to  those  who  are 
managing  or  operating  power  plants,  to  discuss  some  of 
the  principles  upon  which  economy  in  the  use  of  steam 
depends. 

Beginning  with  the  boiler,  which  is  the  first  step  in 
the  production  of  power  from  fuel,  it  mav  be  laid  down 
as  a  good  rule  that  it  is  more  economical  to  use  boilers 
of  reasonably  large  size  than  to  subdivide  into  a  larger 
number  of  s  all  units.  The  lene;th  and  area  of  grate  that 
can  be  conveniently  fired  or  kept  evenly  covered  with  coal 
is,  perhaps  the  limiting  feature,  if  hand  firing  is  to  be 
used.  Working  from  this  rule,  a  grate  should  not  be  over 
seven  feet  lono;  or  more  than  five  feet  wide,  which  would 
give  3.T  sriuare*  feet  of  grate  surface.  The  quantity  of  coal 
that  in, IV  tie  burned  on  such  a  grate  varies  widely  with 
the  kind"  of  fuel  and  strength  of  draft.  Using  bituminous 
slack  coal  of  fair  quality,  with  good  natural  draft  or 
moderate-induced  draft,  it  should  be  possible  to  burn 
25  Ihs.  of  coal  per  square  foot  of  grate  per  hour,  or  87.5 
lbs.  of  coal  per  hour,  and  if  this  coal  will  evaporate  say 
8  fts.  of  water  per  pound  of  coal,  the  boiler,  if  construct- 
ed with  heatinc-  surface  in  proper  proportion,  would 
evaporate  7,000  ff)S.  of  water  per  hour,  which  would  be 
equal  to  a  little  over  200  standard  boiler  horse-power. 
In  order  to  give  good  economy,  the  boiler  should  have 
from  2,000  to  2,100  square  feet  of  heating  surface  to 
evaporate  this  ananlilv  of  sleam  economically.  The  re- 
turn tubular  bnibr,  on  account  of  the  amount  of  tube 
surface  in  propoiiion  to  1he  direct  surface  exposed  to 
the  fire,  should  haAc  not  less  than  12  square  feet  per 
horse-power,  lhi-  v. a1er  tube  type  from  10  to  11,  and  the 
internally  lu'  d  '^pe,  which  has  a  larger  amount  of  direct 
heatintr  surfyre  in  the  furnace  and  tubes  fliaii  eiflier  of 
the  others,  should  have  0  to  10.  If  the  ^lale  surface  is 
larger  than  that  described,  probably  llie  pirate  will  110I 
be  evenly  covered  with  coal,  or  the  fire  will  be  dead  in 
spots,  so  that  too  much  cold  air  will  pass  through. 

The  economy  in  burning  fuel  is  a  matter  reqtiirintj 
great  skill  and  experience,  and  depends  entirely  imon  the 
evenness,  thickness  and  condition  of  the  tire,  which  con- 
trols entirely  the  air  supply  and,  therefore,  t)i(>  perfection 
or  imnerfcction  of  the  combustion,  and  I  would  sav  just 
here  that  there  is  very  little  use  in  "spliting  hairs"  over 


a  (juai  ler  of  a  p(uind  of  sleam  consumption  of  the  engine,, 
while  the  lireiuan  may  be  losing  ten  times  this  quantity 
ot  find  [idiii  iiiellicient  boilers  or  jioor  firing. 

1  fear  it  is  too  often  the  case  that  the  demand  for 
increased  horse-power  are  met  by  grate  surface  too  large 
ill  iiroporlion  to  the  heating  surface  of  the  boiler  or 
forced  draft,  and  too  little  attention  is  given  to  careful 
tiring,  with  healing  and  grate  surfaces  in  proper  propor- 
tion lo  e;i\e  best  economy,  and  frequently  a  great  deal  of 
money  is  spent  in  obtaining  high-class  engines  and  con- 
densers, whereas  the  princijial  loss  is  in  the  boiler  and 
lire  room. 

The  (lueslioii  is  often  asked  whether  in  case  of  in- 
stalling a  certain  hoi se-])ower  of  boilers,  say  300  horse- 
jiower,  it  would  be  more  economical  to  have  three  boilers 
of  10(1  h  p.  each  or  two  boilvrs  of  150  h.p.  each.  I  would 
say  b\'  all  means  have  the  two  larger  units,  as  it  will 
alwa\s  he  found  that  the  larger  boilers  have  less  radia- 
tion, less  air  leakage  and  better  combustion  than  a  cor- 
responding horse-power  in  small  units.  If  it  is  necessary 
to  have  a  spare  unit  for  cleaning,  let  there  be  another 
one  provided  of  the  same  size. 

In  regard  to  the  pressure  to  be  carritd:  It  is  well 
known  that  a  high  pressure  gives  a  greater  amount  of 
expansion  and  better  economy  in  proportion  to  the  fuel 
burned.  Even  with  simple  enKines  in  which  it  is  not 
possible  to  obtain  the  full  advantage  of  expansion,  the 
high  pressure  of  steam,  which  is  drier  and  contains  a 
larger  number  of  heat  units  in ,  proportion  to  the  volume, 
gives  the  best  results.  I  think  every  boiler  should  be 
designed  for  not  less  than  150  lbs,  pressure  per  square 
inch.  Even  if  it  is  not  possible  to  utilize  the  full 
jiressure,  the  boiler  will  be  stronger,  last  longer  and  a 
better  investment  in  the  long  run.  In  this  respect,  the 
water  tube  or  some  form  of  internally-fired  boiler  in 
which  the  shell  plates  are  not  exposed  to  the  hicih  tem- 
perature of  the  furnace,  are  certainly  safer  than  the 
horizontal  return  tubular  boiler,  because  for  larce  units 
intended  to  carry  high  pressure,  the  shell  plates  and 
seams  must  be  of  considerable  thickness,  and  being  direct- 
ly exposed  to  the  hottest  part  of  the  fire,  are  almost  sure 
to  give  trouble,  especially  if  tlierc  be  any  scale  or  sedi- 
ment in  the  water  which  is  liable  to  settle  on  the  botton:! 
directly  over  the  fire. 

As  to  the  economy  of  various  types  of  boilers,  experi- 
ence shows  that  any  of  the  standard  types,  horizontal 
return  tubular,  water  tube,  or  internally  fired,  if  they  are 
designed  with  proper  proportions  of  heating  and  grate 
surface,  give  about  the  same  evaporation  per  pound  of 
coal,  provided  they  are  in  good  condition  and  clean  both 
on  the  fire  and  water  surfaces.  While  the  externally-fired 
boilers,  either  of  the  return  tubular  or  water  tube  type, 
are  said  to  have  some  advantage  in  combustion,  on 
account  of  the  heat  of  the  brick  furnace,  they  are  subject 
to  losses  which  are  more  serious,  in  the  way  of  air  leak- 
age and  radiation.  Tests  made  at  the  Ohio  State  Uni- 
versity, by  Professor  Hitchcock,  show  that  the  brick- 
setting  of  boilers  continues  to  absorb  heat  up  to  72  hours 
after  being  started,  and  that  the  average  waste  of  heat 
in  brick  furnaces  is  about  8i  per  cent.  As  the  members 
of  this  association  well  know,  the  repairs  and  cost  of 
keeping  up  brick  furnaces  is  considerable,  and  as  a  result 
of  deterioration  there  is  more  or  less  air  leakage  through 
the  brickwork  going  on  constantly.  In  this  respect,  the 
internally-fired  boiler  has  a  great  advantage  over  return- 
tubular  or  water-tube  boilers  with  brick  furnaces,  as  it 
will  be  just  as  efficienl  after  continued  use  as  when  first 
started. 

In  any  type  of  boiler  it  is  of  great  importance  to  keep 
the  tubes  and  other  surfaces  free  of  soot  and  scale. 
Otherwise,  a  large  loss  may  be  sustained.  I  think  it  is 
a  mistake  to  depend  entirely  011  tiie  steam  blower  or 
tube  cleaner,  which  only  removes  tlie  loose  soot,  a  scraper 
being  necessary  for  occasional  use  to  free  the  hard  scale, 
which  will  in  time  accumulate  on  the  fire  surfaces.  It 
is  necessary  to  point  out  thai  scale,  or  worse  still,  oil 
on  the  inside  of  a  boiler  ma>'  be  a  source  of  great  loss, 
experience  having  proved  that  even  a  thin  film  of  oil  will 
so  prevent  the  transfer  of  heat  that  the  plates  or  tubes 
will  be  burned  in  a  very  short  lime.  Nothing  but  pure 
water  should  be  used  for  making  steam,  and  the  practice 
of  making  the  boiler  do  duty  as  a  water  purifier  as  well 
as  a  steam  generator  cannot  be  loo  strongly  condemned. 
If  the  owners  of  steam  plants  could  be  made  to  realize 
that  a  very  small  deposit  of  soot  on  the  outside  and 
scale  on  the  inside  means  a  loss  of  from  10  to  20  per 
cent,  of  the  total  fuel  consumiit ion.  costing,  perhaps, 
thousands  of  didlais  jier  year,  they  would  be  convinced 
that  it  would  be  imicli  cheaper  to  spend  money  in  iniri- 
fying  apparatus,  so  that  the  scale  or  sediment  will  he 
removed  before  the  water  is  fed  to  the  boiler. 

'I'lie  next  step  I0  bi>  considered  is  the  heating  of  the 
feed  wa1(M-.  This  ina\  be  accomplislied  in  two  or  three 
wavs:  First,  by  incms  of  the  exhaust  steam,  which, 
(■ominu;  from  a  non-i  ondeiisin^  eiiiiine,  is  capable  of  heat^ 
im;  (he  fei-il  waler  lo  212  decKH-s  and  of  saving  say  12 
to  1.')  |)er  cent,  as  comp,ui'd  with  feeding  cold  water.  For 
large  plants  where  it  would  pay  lo  use  induced  draft  to 
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make  up  f(n-  the  loss  in  tompeiatuie  of  the  chimney 
gases,  which  jjiodnce  tlie  draft,  it  will  undoubtedly  pay 
to  use  an  enonoinizer,  but  as  this  apparatus  is  expensive 
both  in  lirst  cost  and  up-keep,  the  amount  saved  in  utiliz- 
ing the  waste  gases  from  a  small  plant  would  probably 
not  olTset  the  outlay.  The  closed  type  of  feed-water 
healer  is  about  as  elheient  as  the  open  type,  provided  the 
water  is  pure  and  it  avoids  trouble  from  pumping  hot 
water,  hut  the  open  t-yjie  is  frequently  made  use  of  to 
assist  in  purifying  Hie  water  and,  if  properly  managed, 
may  give  good  service  in  tluit  respect.  For  condensing 
engines,  a  iiiiniary  lu'ater  of  the  closed  type  may  be 
instalh'd  l)etween  the  engine  and  condenser,  which  will 
h(dp  to  c-oinh'iise  tiie  si  cam  and  heat  the  feed  water  to  a 
low  temperature,  say  1  .Ul  to  140  degrees  Far.  A  second- 
ary heatei',  tdtiier  Of  the  closed  or  open  type,  may  be 
used  to  heat  the  feed  water  to  a  still  higher  temperature, 
say  212  degrees,  hy  the  use  of  the  exhaust  from  the  feed 
and  air  ])nni])s,  which  cannot  be  used  more  profitably  than 
in  tiiis  way,  as  all  the  heat  is  returned  to  the  qoiler. 

In  regard  to  the  type  of  engine  used  for  the  plant:  If 
the  size  of  jilant  is  sufficient,  and  the  work  comparatively 
steady,  the  highest  possible  results  may  be  obtained  from 
compound  condensing  engines  using  the  highest  possible 
pressiiie  of  steam,  but  under  other  conditions,  such  as 
variable  load,  low  pressure  of  steam,  it  may  be  quite 
possible  that  the  simple  engine  will  give  better  results 
and  cost  less  for  repairs.  With  low-steam  pressure,  non- 
condensing,  there  is  certainly  nothing  better  or  more 
economical  than  a  single-cylinder  Corliss  engine  where  it 
can  be  installed  to  advantage.  In  the  case  of  direct- 
driven  electric  units  of  small  size,  it  is  necessary  to  use 
high  or  medium-speed  engines,  both  on  account  of  the 
loss  in  friction  that  would  come  in  if  countershaft  and 
belting  have  to  be  used  and  because  the  higher  speed 
machines  will  give  the  best  regulation.  For  small  units 
up  to  say  75  or  even  100  horse-power,  there  is  nothing 
better  than  the  modern  high-speed,  automatic  engine, 
provided  it  is  of  good  design,  not  overloaded  and  not  over- 
speeded.  A  well-designed  engine  with  12-incli  cylinder  and 
12-inch  stroke,  whi|Ch  is  usually  run  at  275  to  300  revolu- 
tions per  minute,  and  made  to  develop  from  75  to  80 
horse-power,  if  arranged  to  run  at  say  225  to  250 
revolutions  per  minute  and  to  carry  50  or  60  horse-power, 
will  be  as  serviceable  and  give  as  good  results  as  any 
type  of  engine  of  the  same  horse-power  under  ordinary 
conditions  non-condensing,  and  if  the  work  is  variable, 
requiring  quick,  close  regulation,  such  as  driving  electric 
generators,  where  the  load  is  irregular,  say  for  supplying 
current  to  electric  lights  and  electric  elevators,  the  short- 
stroke,  single-valve  type  of  engine  has  great  advantages. 

As  illustrating  the  small  wear  of  high-speed  engines 
under  favorable  conditions,  a  Robb-Armstrong  engine  of 
12-inch  stroke,  which  has  been  running  at  275  revolutions 
per  minute  for  electric  lighting  for  twelve  or  fourteen 
years,  shows  only  about  two-thousandths  of  an  inch  wear 
of  the  journals,  and  six-thousandths  of  an  inch  wear  in 
the  shaft  bearings. 

Unfortunately,  this  class  of  engine  is  so  frequently 
overloaded  and  overspeeded  that  it  gives  poor  results  and 
gets  a  bad  name,  whereas  the  Corliss  slow-speed  type  of 
engine  is  limited  both  in  the  matter  of  speed  and  horse- 
power, because  the  cut  off  of  the  single-eccentric  type 
will  not  go  much  beyond  half  stroke,  and  in  that  way  the 
engine  is  saved  from  overloading  and  buse,  and  this  is, 
perhaps,  one  of  its  many  advantages.  A  compound  engine 
is  not  suited  to  low  pressure  or  irregular  loads  and  the 
extra  cylinder  and  complication  of  parts  is  a  great 
objection  under  such  conditions.  When  a  condenser  is 
used,  even  with  low  pressure  and  somewiial  ii  regular 
loads,  it  may  he  einiih)yed  to  ail\anta-,e  and  with  hi;j;h 
pressure,  say  from  12."i  to  lail  llis.  or  over,  the  non-eoiii 
densing  comjiound  will  give  tlie  best  results,  unless  the 
load  is  very  irregular  and  running  to  light  loads  a  large 
part  of  the  time. 

Tlie  question  is  soinelimes  asked  whether  it  pays  to 
reihiee  the  pressure  when  the  hud  is  light.  From  my 
expel  ience,  1  do  not,  h(  lii  \r  it  |ia\  reduce  the  pressure 
on  the  boiler,  except  1  ii!';  in  \ri\  cxtii'rne  cases,  but  if  it 
can  be  done  hy  tin  ot  t  Ihpj:  hri.iic  Ihr  iram  MMched  the 
cylinder  of  the  en,ij;iiii',  it  uonlil  hi'  ,1  d  \  ,1  n  i  .1  -  ,  hrcansc 
this  retains  tlu;  heal  unit  dm'  t.i  tin  In  1  inrsMiie  111 
the  steam  and  the  Ihidi  t  Iihl'  h,;  j  ie  h'  uin  i  healing 
effect.  As  a  mailer  (d'  l.iri  1.  1,  mad.  Ir.  Willins  cV 
Robinson,  of  KntMand,  uo  in  Imiv,  ilm!  Im,  ln'hi,  loads 
and  hii!;li  pic'.'^ni-e,  a  thi<,ttliii"  rir'in.'  inav   dn  r\-u  better 

than    ailtoin.il  ir    mi     nn         Thr    1.1m, 1    ..1  I  'lii.'l.l      IS  to 

throttli-  the  sleaii,  lor  jP'.ht  |..:ol  up  I"  .'^  "r,,!  quarter 
cutoff',  and  alter  thai,  i..i  l..a\i.i  I. .a. I,,  alhiw  the  vari- 
able iCut  off  to  come  into  |da\.  Ihi-;  practice  has  been 
carried  into  elTecl  hv  tlm  .1.-  mn  ..i  Mr  Im  .1.  A 1  iiist  r.mt;, 
ill  which  hi'  arraim.i'S  Ih..  'Jmll  '_^:..',.'i  m.i  thai  llieic  is 
negalive  h'ad  up  t..  n.'ai  h  ..il'  ipi,.!  1.1  . nt  ..11,  ait.'r  which 
the  lead  l,c.'..im-,  p...iln.',  ami  tin  .  h,,  ,  th.'  clhrt  of 
throt  I  liii'j:  the  ,,t(ain  tor  the  eailier  loads  and  undouhtedly 
gives  better  economy,  in  addition  to  making  the  engine 
run  more  (piicl  h  . 

Another  source  of  considerable  loss  in  the  oiieration 
of  steam  jilants,  jiart icularly  large  ones,  is  the  iiisullicient 


size  of  piping,  causing  tlie  pressure  to  he  reduced  between 
the  boiler  and  engine,  and  inipcrtci  t  drainage,  which  is  an 
enemy  both  to  economy  and  the  life  of  the  engine.  In 
many  of  the  newer  plants,  it  has  been  found  a  great  ad- 
vantage to  install  large  receivers  to  equalize  the  pressure 
and  to  collect  the  water  before  it  reaches  the  engine. 

In  general,  it  may  be  said  that  the  principal  causes 
for  loss  in  steam  plants  is  the  use  of  engines  which  are 
overloaded  or  unsuited  to  the  conditions  of  work,  under- 
sized, or  badly-arranged  steam  and  exhaust  i)ipes,  and 
the  imperfect  condition  and  jioor  operation  of  the  boilers. 
In  many  plants,  exhaust  steam,  which  might  be  utilized 
for  heating,  is  wasted,  and  in  others,  where  the  exhaust 
steam  is  utilized  for  heating,  power  is  wasted  hy  ex- 
cessive back  pressure.  The  most  economical  use  that 
exhaust  steam  can  be  put  to  is  for  heating,  because  all 
the  heat  units  are  made  use  of,  but  it  should  be  done 
without  back  pressure  on  the  engine,  by  means  of  a 
vacuum  system  to  draw  the  steam  anil  water  through  the 
heating  pipes,  otherwise  there  will  be  a  loss  both  of  fuel 
and  power,  due  to  the  engine  working  under  imperfect 
conditions. 


THE   SELECTION   AND  MAINTENANCE  OF 
SERVICE  METERS. 

The  legitimate  revenue  of  a  eoinpaiiy  .supplying  electrical 
energy  which  is  measured  and  charged  for  by  meter,  is 
determimed  only  when  such  meters  are  intelligently  select- 
ed and  properly  maintained. 

Service  meters  must  be  selected  with  due  regard  to  their 
mechanical  construction,  electrical  characteristics  and  the 
installation  to  be  metered;  else  their  accuracy  cannot  he 
maintained  and  their  ciperations  will  be  short-lived. 

MECHANICAI,  CONSTRUCTION. 

A  close  inspection  and,  where  possililc,  a  test  should  he 
made  of  all  parts  wdiich  might  alicLl  the  coiUinuous  .qier- 
ation  of  life  accuracy  of  the  iiKter.  The  insi)ei.tion  will 
include  the  form  and  number  .d'  lenninals;  the  insulation 
between  the  terminals  and  to  grcnmd;  dust-proof  features; 
weight  of  the  moving  element;  bearings;  style  of  dial;  ad- 
justments, mechanical  and  electrical. 

The  form  of  terminal  should  permit  ease  of  iiist  .illat  1.  >ii 
insure  good  electrical  contact  and  make  it  diiluult  i.. 
tamper  with  the  registration  of  the  meter.  The  terminal 
proper  should  be  protected  by  an  insulating  hushing,  or  so 
arranged  that  it  would  be  impossible  for  the  lead  wire  to 
come  in  contact  with  the  case  of  the  meter.  When  ])ro- 
tected  from  the  case  by  an  insulated  bushing  tlie  surface 
insulation  is  not  only  ample  for  the  limiting  line  voltage 
of  this  class  of  apparatus,  Init  also  jjrovides  go. id  gniuiid 
insulation.  Botli  sides  id  the  line  should  be  earned 
through  the  meter  with  both  of  the  shunt  le.uls  taken  oil 
inside  the  meter,  thus  ijrotectiiig  it  Iroin  persons  desiring 
to  tamjK'r  with  its  oper.itii.ii. 

The  current  ami  volt.Lgi'  .  .  nls  should  be  well  insulated 
from  the  iron  oi  the  elear.  ■  magnet,  so  as  not  to  break 
down  under  lightning  discharge.  These  coils  should  be 
form  wound,  permitting  cheap  and  ready  repairs  and  min- 
imizing stock  of  spare  parts. 

Dust  is  the  chief  enemy  of  an  accurate  meter,  as  will  be 
desmoustrated  by  a  thorough  ele.iusing  of  tin,-  tiearings  and 
moving  parts  of  any  meter  that  li.is  been  in  operation  for 
a  considerable  time.  Many  makes  ul  meters  lia\'e  iileiity 
of  evidence  of  being  dust-proof,  but  011  elose  cxaniin.ition 
one  may  see  that  they  are  such  in  iiaiiie  only,  and  that  llu- 
meter  would  have  to  be  sealed  in  a  glass  case  to  be  at  all 
ihist  -pri  lof . 

'I'lu'  I'Unuiits  which  vitiate  the  iJermaneiice  of  calibration 
of  a  meter  in  service  are  ageing. of  the  permanent  magnets, 
variation  due  to  changing  conditions  of  load,  voltage,  fre- 
quency, temperature,  wave  form,  etc.,  and  friction  of 
wdiatever  cause.  The  first  of  these  elements  is  possible  in 
is(5lated  cases  with  any  make  of  meter,  but  is  practically 
absent  in  all  makes  of  meters  using  permanent  magnets 
\\  hose  magnetic  circuit  is  one  contimuous  piece  of  steel 
vmih  a  \ii\  narrow  air  gap.  The  second  will  be  discussed 
111!  1.  1  .]..iii..il  characteristics.  The  third  is  due  almost 
.  \.liim\(  l\  iM  the  wear  of  the  jewel  bcarimg,  and  features 
slioul.l  li.  UK .  irpi  .rated  into  the  design  of  the  moving 
cli'iiu'iil  .111. I  jcwi  l  bearing  wdiich  will  miniiiii/e  the  eliauees 
ol  .1  nil  il  l  .l.A.  l'.ping  excessive  friction. 

The  bi'.iiin:'  .iii.i  all  is  ih.  strategic  jjoiut  of  a  service 
iiu'tci  ,  aim  in -I!  i  m.i  il  ,  ,  U'liicnts  affecting  its  life 
should  I..  ..iiim>il  !l  >  1.,  I  mi  Ills  of  the  designer.  A  co.n- 
slnulL.n    wli'  i  '  ■  1     11   a  constant  valiu- 

jHiimt',  th.    Ill'  I'ing  l<u-(|iie  wliieh 

uul  just   ..\.  1.  .  ^n. 


1  he  bearing  slh  m  1 
or  pivot  should  not 
free  to  move  at  a 

th,  .  h'.n.  nl 


:  I    '  I  [l  it  tlie  bearing  jioiiit 
II I  niiim;  I ',    ,i  I  one  point,  but  I>e 
'.'  il  i.  li    1     ■  n  t  li  relit  from   that  of 
'liii.i.nl   spied  continuously  ]irc- 
'.  m  I,      ml         lu'lween  the  jewel  and  bearing 

p'  1  '1      ■    111!  11. Ill  is  best  met  bv  a  bearing  of 

111.  .1.  i  n  ii.i'Aii  111  l'i..;.  1,  which  consists  of  a  steel  ball 
between  two  cupped  sapphire  jewels,  one  of  which  rotates 
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with  the  shaft,  and  the  other  is  niouutcd  stationary  in 
the  jewel  screw.  A  bearing  of  tliis  type  not  only  dc- 
v-reases  tlie  initial  friction  Init  by  reducing-  the  relative 
speed  of  the  bearing  point  (the  steel  ball)  and  the  ie\\el 
the  life  of  the  meter  is  innlliplied  several  times,  and  con- 
seoiienllv  tlie  life  aeeuraev  of  the  meter  is  inereased  in  the 


ELECTRICAL  CHARACTERISTICS. 

A  thor()Uj;li  test  should  be  made  of  the  load  and  voltage 
urve  of  the  meter,  and  where  possible,  a  frequency  curve 
liould  be  l.iken.    All  three  of  these  curves  must  be  known 

)  i)rcdict  \\  illi  any  accuracy  the  performance  of  the  meter 
iidcr  .inv  (itlur  conditions  of  voltage  and  frequency  than 


A 


same  prf)portion.  A  further  increase  of  life  is  obtained  by 
the  ball  rotating  in  an  orbital  path  instead  of  on  a 
single  point.  The  wear  on  the  jewel  is  distributed  over 
considerable  of  its  surface  and  thus  reduced  to  a  minimum. 
The  ball  bein<.'  Ine  in  move  in  any  direction  wears  uni- 
formly over  its  1  iiliii  surface  and  is  always  in  good  oper- 
ating condition,  ami  lias  scarcefy  any  tendency  whatever 
to  increase  llie  friction  of  the  bearing.  The  top  bearing 
siiown  in  Fig.  t  has  proven  very  effective  in  reducing 
friction  and  preventing  noise. 

The  dial  should  be  jdain  and  easily  read,  having  no  un- 
necessary markings  upon  its  face.     To  minimize  mistakes 


111  meter  .should  not  be  accejited  which  will  not 
give  a  load  curve  of  an  initial  accuracy  of  plus  or  minus 
■2  p.  c.  from  2  p.  c.  of  full  load  to  50  p.  c.  overload,  and 
maintain  this  accuracy  in  service  for  a  considerable  period 
when  operated  under  normal  conditions.  Neither  should  a 
meter  be  approved  which  will  not  be  accurate  within  plus 
or  aninus  2  p.  c.  from  50  p.  c.  of  normal  voltage  to  25 
p.  c.  overvoltage,  and  should  have  no  tendency  to  creep 
under  these  conditions.  Most  makes  of  modern  meters  will 
have  an  error  of  less  than  2  p.  c.  for  a  10  p.  c.  change 
from  normal  frequency. 
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Fig.  3. 

Characteristics  of  a  meter  with  an  unsatisfactory  load 
and  voltage  curve. 
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in  reading  the  value  of  one  division  of  the  lowest  reading 
counter  should  not  be  less  than  one  kilowatt  for  any  capa- 
city of  meter. 


Fig.  4. 

Characteristics  of  a  meter  with  a  satisfactory  load,  volt- 
age and  frequency. 

The  torque  or  driving  force  of  the  meter  should  be  as 
large  as  it  is  possible  to  obtain  with  a  minimum  weight 
of  moving  element.  To  make  the  effect  of  friction  as  slight 
as  possible  the  ratio  of  the  torque  necessary  to  overcome 
friction  and  the  driving  torque  should  be  a  maximum. 
This  ratio  may  be  increased  by  reducting  initial  friction 
and  eliminatimg  the  causes  tending  to  its  constant  in- 
crease; or  it  may  be  increased  by  an  efficient  design  of 
the  electro-magnet.  Any  attempt  to  increase  this  ratio 
by  increasing  tlie  weight  of  the  moving  element  above  the 
minimuim  for  mechanical  strength  is  a  gain  only  at  the 
sacrifice  of  a  considerable  portion  of  the  life  of  the  meter. 

The  loss  in  the  shunt  and  series  coils  sliould  be  small 
and  the  meter  should  be  accurate  on  both  inductive  and 
non-inductive  loads. 

When  it  is  desired  to  measure  the  energy  of  a  circuit  bv 
a  meter  connected  into  the  circuit  through  the  medium  of 
either  or  both  series  or  shunt  transformers,  these  trans- 
formers should  be  especially  designed  for  use  with  meters. 

Where  there  is  to  be  a  charge  made  according  to  the 
readings  of  such  a  meter  the  writer  would  recommend 
that  this  meter  have  its  own  individual  series  trans- 
former. 

CAPACITY. 

When  an  installation  is  to  be  metered,  a  meter  should 
be  selected  for  the  average  load  so  as  to,  utilize  the  inher- 
ent overload  capacity  of  the  integrating  'wattmeter.  This 
is  a  feature  usually  taken  into  consideration  for  house 
service  meters,  and  frequently  neglected  for  switchboard 
service  meters  in  the  attempt  to  select  a  meter  large 
enough  to  take  care  of  the  future  growth  of  the  station. 
The  writer  has  in  mind  a  modern  switchboard  installation 
in  which  the  engineer  insisted  on  such  a  large  capacity 
meter  that  when  several  years  later  the  attendants  at- 
tempted to  take  hourly  readings  on  the  meter  under  full 
station  load,  they  frequently  got  a  smaller  reading  the 
last  hour  than  the  reading  for  the  preceding  hour.  For 
switchboard  .service  the  aneter  should  have  a  dial  similar  to 
that  shown  in  Fig.  4,  which  will  permit  accurate  hourly 
readings. 

MAINTENANCE  OF  METERS. 
Service  meters  have  an  inherent  tendency  to  run  slow 
after  considerable  use,  and  consequently  should  have  a  pe- 
riodic in.spection  and  test,  the  frequency  of  which  will  de- 
pend upon  the  types  of  meters  used  and  the  class  of  ser- 
vice. 
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This  periodic  test  to  be  of  any  value  can  of  course  only 
be  made  while  the  meter  is  in  service,  and  should  be  suf- 
ficiently accurate  to  indicate  whether  or  not  the  meter 
should  be  continued  in  service  or  removed  for  recalibra- 
tion.  Several  methods  are  used  for  this  periodic  test, 
such  as  an  adjustable  load  of  standard  lamps  and  a  volt- 
meter, or  what  is  more  convenient,  and,  when  used  with 
discretion,  more  accurate  and  reliable,  a  special  standard 
integrating  wattmeter.  When  using  the  latter  method,  iL 
is  only  necessary  to  compare  the  speeds  of  the  two  meter 
discs  to  determine  the  accuracy  of  the  meter  under  test. 
The  special  standard  integrating  wattmeter  is  usually  pro- 
vided with  several  current  windings  and  at  least  two 
voltage  windings  so  as  to  cover  the  range  of  the  several 
capacities  of  service  meters  in  use  by  the  Central  Station. 

This  meter  should  never  be  used  as  a  primary  standard, 
but  as  a  secondary  standard,  and  then  only  as  sucli  when 
the  Central  Station  has  a  reliable  and  accurate  standard 
for  frequently  checking  its  calibration 

When  the  special  standard  integrating  meter  is  of  the 
same  type  as  the  meter  under  test,  they  w-ill  be  subject 
to  the  same  variations  with  changes  of  load,  voltage, 
frequency,  temperature,  etc.,  and  the  relative  speeds  of 
the  discs  of  the  standard  and  the  meter  being  tested  will 
indicate  directly  the  accuracy  of  the  service  meter.  When, 
however,  the  standard  and  the  service  meter  are  of  differ- 
ent types,  the  performance  of  both  the  standard  and  the 
type  of  service  meter  under  varying  load,  voltage,  fre- 
quency, temperature,  etc.,  must  be  known,  and  allowance 
made  for  their  difference  before  the  standard  meter  will 
accurately  indicate  the  condition  of  the  meter  being  tested. 

A  reference  to  Fig.  3  will  show  how  conditions  may 
arise  such  that  a  meter  will  be  in  error  several  per  cent. 
With  an  increase  of  10  p.c.  in  frequency,  at  a  40  p.c.  load 
and  90  p.c.  voltage,  the  meter  would  be  nearly  3  p.c.  fast. 
If  this  meter  was  being  tested  by  a  standard  integrating 
meter  with  characteristics  same  as  showai  in  Fig.  4,  it 
would  be  3  p.  c.  fast.  However,  if  tested  by  a  standard 
meter  with  the  same  characteristics  as  shown  m  Kig.  3, 
It  would  indicate  the  same  as  the  standard  meter  while  it 
is  actually  3  p.  c.  fast. 

The  primary  standard  is  the  "keystone"  of  the  entire 
meter  system.  An  operating  company  equipped  witii  a 
good  reliable  and  accurate  standard  and  several  of  the  in- 
tegrating test  meters  can  maintain  cheaply  and  accurately 
a  large  number  of  service  meters  and  increase  its  revenue 
by  a  considerable  percentage. 

The  primary  standard  used  in  the  calibration  of  other 
instruments  should  be  of  higli  accuracy  in  order  to  reduce 
the  effccr  of  any  accumulative  error.  As  they  are  not 
moved  about  to  any  great  extent,  they  can  be  made  of  a 
size  to  obtain  large  controlling  force.  The  type  which 
depends  upuii  the  ' 

coils    is    Ihr    !o!lll  1 

since  111  till';  !orn 
enter.  Tin.,  Ivpc 
nating  current,  i^- 
and  power  f&i  tor 
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line  a  meter  designed  especially  1 
wattmeters,  and  it  has  a  range  equ 
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ard    meters  obtainable     for  iIm 
meter  has  a  range  of  accui.n.  1^ 
watts  at  100  volts,  and  i)r( .poi  1 1.  n 
ages. 

No  maintenance  bureau  is  comiiletc  without 
system  of  reeordiiin  both  the  line  and  labor.! 
the  serviec    nu  ln       Tin-  sample  cards  illu  ii 
arc  espi(i,il!v   ,iJ,i|.ird   tor  this  use  and  .n. 
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manager  to  obtain  a  comprehensive  and  convenient  sys- 
tem of  records. 

The  smaller  card  shown  in  Fig.  5  is  used  in  the  field  for 
iKjting  the  condition  of  meters  as  examined  when  in  ser- 
viec. From  these  reports  the  meter  expert  decides  as  to 
the  advisability  of  continuing  the  different  instruments  in 
service  or  of  having  them  rejjlaced  and  lirought  in  lor  re- 
adjustment.. These  cards  are  made  of  the  standard  si/.e 
lor  a  3  x  5  inch  card  index.  For  convenience  in  use,  they 
are  mounted  on  stubs  and  fastened  together  in  books. 

The  larger  card  contains  the  record  of  changes  in  service 
and  adjustment,  and  gives  a  complete  history  of  the  me- 
ters, including  date  of  receipt,  time  of  installation,  length 
oi  Service  and  electrical  performance.  It  has  space  for 
six  entries,  which  will  cover  a  period  of  from  three  to 
six  years,  varying  with  the  frequency  with  which  changes 
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are  made  in  adjustment  and  installation.  The  size  is  4  x 
6  inches,  and  each  card  is  provided  with  a  round  hole  for 
tlie  retaining  rod  in  a  card  index  file. 

There  are  many  points  in  the  design  of  service  meters  ol 
prime  importance  ( to  the  operating  company  )  which  have 
not  been  discussed,  but  an  effort  will  be  made  to  focus 
attention  on  the  most  important  features,  not  a  few  of 
which,  in  the  writer's  opinion,  are  entirely  overlooked  in 
the  selection  and  maintenance  of  service  meters. 

— \VM.  BRADSHAW. 


THE  CAMPBELL  TIME  SWITCH. 

The  Campbell  Time  Switch,  as  illustrated  herewith,  is  a  new 
departure  in  the  line  of  shutting  lights  ofif  and  on  automatical!}-. 
It  is  neat  in  design  and  can  be  placed  anywhere  the  wires 
happen  to  run  ;  no  shelf  to  build,  no  closet  necessary,  can  be 
installed  in  five  minutes,  is  artistically  finished,  well  made  and 


ialile.  The  clock  can  In-  dclacheil  in  a  scconti,  and  rcp.iirod 
i|iiicl<ly.  These  swilchcs  arc  made  from  10  lo  35  .uiipiMO, 
ulile  pole  i>r  triple.  .Slylo  ' '  A "  turns  light  on  or  ofT.  Slylo 
1;  ■  I  111  lis  lighi  on  and  off.  The  prices  are  ver)'  niodorate. 
le  S,L\i  I  i;ieelrii-  Company,  of  Montreal,  are  agents  for  the 
(.'anaila. 
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THE  NEW  PRESIDENT. 

The  prosideiU-oloi-t  of  the  (.'anadiaii  Mloct lical  As- 
sociation, Mr.  Aaron  Abel  W'riglU,  M.P.  for  South 
Renfrew,  was  born  at  Alliens,  Leeds  County,  Ontario, 
June  (>th,  1840.  He  is  a  son  of  Israel  Wright,  who 
also  was  born  in  Ontario.  A.  A.  \\'riglil  was  educa- 
ted at  Athens  High  School,  Toronto  Notnial  Sciiool, 
Montreal  Normal  School  and  at  a  private  school  in 
Ouebec.  He  married  Miss  Jane  Harvey,  of  Lachine, 
Oue. 

Mr.  Wright  is  president  and  nianaging-ilirector  of 
The  Renfrew  Electric  Company,  Liniitcd.  of  Renfrew, 
Out.,  and  has  always  taken  an  acti\o  interest  in  the 
Canadian  h^ectrical  Association.  lie  was  elected  to 
the  House  of  Commons  at  the  general  election  in  1900 


a.  a.  Wright, 

President-Iilect  Canadian  Electrical  Association 


and  again  at  the  general  election  in  1904.  In  politics 
ne  is  a  liberal.  He  has  been  a  trustee  of  the  Renfrew 
High  and  Public  schools  for  33  years. 


COQUITLAM   THE  LONGEST  POWER 
TUNNEL  IN  THE  WORLD. 

"Gentlemen,  I  will  let  the  waters  speak  for  me". 
These  were  the  words  of  Sir  Henri  Joly  de  Lotbiniere, 
Lieutenant  Governor  of  British  Columbia,  as  on  June 
loth  he  turned  the  golden  key  that  opened  the  longest 
power  tunnel  in  the  world. 

The  steamer  Britannia  was  charted  by  Manager 
Buntzen  to  carry  the  guests  of  the  Vancouver  Power 
Company  and  the  British  Columbia  Electric  Railway 
Company  to  the  north  arm  of  the  Burrard  Inlet.  The 
power  house  was  reached  in  exactly  one  hour  and 
twenty-five  minutes.  Highfield  orchestra  had  been 
retained  for  the  occasion  and  enlivened  the  trip  by 
music. 

Arriving  at  the  power  house  the  party  were  taken  in 
hand  by  Mr.  Buntzen,  Mr.  Sperling  and  other  officials 
of  the  company.  Two  of  the  three  immense  generators 
were  in  operation.  Reaching  the  entrance  of  the  tun- 
nel, everything  there  was  resplendent  with  flags  and 
other  symbols  of  rejoicing. 

A  platform  had  been  erected  over  the  short  canal 
leading  from  the  portal  of  the  tunnel  and  on  this  a  stand 
had  been  erected.  The  platform  and  the  walk  leading 
to  it  had  been  carpeted  and  the  whole  presented  a  very 
pretty  effect.  Here  Sir  Henri  Joly,  Mr.  Buntzen, 
Premier  McBride,  Hon.  F.  Carter-Cotton,  Mayor  Bus- 
combe  and  others  took  their  places. 


A  golden  key  had  been  made  for  the  occasion.  On 
one  side  were  the  words  "Presented  by  J.  Buntzen, 
General  Manager  B.C.  Electric  Railway  Company  and 
X'ancouver  Power  Company",  and  on  the  other  side, 
"Opened  June  10,  1905,  by  Sir  Henri  Gustave  Joly  de 
Lotbiniere,  K.C.M.G.,  Lieutenant-Governor".  An  en- 
graving of  the  power  house  also  appeared  on  the  key, 
as  well  as  the  length  of  the  tunnel,  12,774  feet. 

The  opening  ceremony  began  with  a  few  words  from 
Managing-Director  Buntzen,  who  briefly  announced 
that  Sir  Henri  would  turn  the  key,  thereby  starting  a 
motor  at  the  upper  end  of  the  tunnel,  which,  opening 
the  gates,  permits  the  water  of  Lake  Coquitlan  to  flow 
into  the  Lake  Beautiful  or  Trout  Lake  as  it  appears  on 
the  maps.  His  Honor,  at  exactly  i  p.  m.,  placed  the 
key  in  the  marble  slab  on  the  little  stand  and  gave  it  a 
turn,  letting  loose  the  sleeping  waters  of  Lake  Coquit- 
1am  and  supplying  almost  unlimited  power  to  the  cities 
of  Vancouver  and  New  Westminster  and  surrounding 
districts.  Just  35  minutes  later  the  flood  poured 
through,  carrying  on  its  bosom  a  gay  float  bearing 
greetings  from  Lake  Coquitlam.  This  completed  the 
ceremony  and  all  adjourned  to  the  large  tent  where  the 
banquet  was  spread. 

Elaborate  preparations  had  been  made,  great  taste 
was  displayed  in  the  decorations  and  garnishments  of 
the  festal  board,  and  the  two  hundred  guests  found 
their  allotted  places  at  the  three  long  tables  without 
the  slightest  confusion.  At  the  cross  table  at  the  head 
of  the  long  table  sat  Mr.  Frank  S.  Barnard,  who  acted 
as  chairman.  On  his  right  sat  His  Honor,  while  to 
the  left  sat  Premier  McBride,  Mayor  Keary,  of  New 
Westminster,  and  Mayor  Barnard  of  Victoria.  To  the 
right  of  His  Honor  sat  Mr.  Buntzen,  Sir  Charles  Hib- 
bert  Tupper,  Mayor  Buscombe  and  others.  The 
luncheon,  like  everything  else  in  connection  with  the 
day's  outing,  was  a  credit  to  the  company. 

The  toast  list  was  opened  by  "The  King",  which 
was  duly  honored,  all  rising  to  their  feet  and  joining  in 
the  National  Anthem.  The  "Lieutenant-Governor" 
was  proposed  by  Mr.  Buntzen.  In  the  course  of  his 
remarks  he  said  that  as  King  Edward  was  called  the 
first  gentleman  of  England  so  might  Sir  Henri  be  call- 
ed the  first  gentleman  of  British  Columbia.  Replying, 
Sir  Henri  expressed  his  pleasure  at  being  present  and 
at  the  honor  conferred  upon  him  and  said  that  the 
occasion  would  long  be  associated  in  his  mind  with  the 
last  function  at  which  he  had  presided,  the  opening  of 
New  Westminster  bridge.  Such  feats  as  these  were  a 
credit  to  the  province  and  he  felt  proud  to  be  connected 
with  them.  He  felt  proud  to  think  that  the  work  of  the 
tunnel  had  been  done  by  local  engineers  and  contractors. 

The  toast  to  the  Dominion  and  Provincial  Parlia- 
ments was  replied  to  by  Sir  Chas.  Hibbert  Tupper  and 
Premier  McBride.  A  toast  to  the  cities  of  "New 
Westminster,  Victoria  and  Vancouver,"  was  then 
drunk.  "The  B.  C.  Electric  Railway  Company"  was 
proposed  by  Mr.  J.  C.  Brown,  of  New  Westminster, 
who  alluded  to  the  tunnel  as  the  biggest  "bore"  in 
Canada.  Mr.  Buntzen  was  called  on.  The  popular 
manager  arose  amid  loud  cheers,  the  heartiest  of 
which  seemed  to  come  from  those  of  the  company's 
employees  present.  He  referred  to  the  tendency 
towards  municipal  ownership  of  electric  plants.  In 
the  earlier  life  of  a  city  it  was  not  possible  to  finance 
these  enterprises  as  well  as  a  private  company. 
Private  capital  could  venture  further  and  risk  more 
than  could  a  municipalit}'.  Mr.  Buntzen  referred  to 
the  excellent  relationship  existing  between  his  com- 
pany and  its  employees.  This  was  one  thing  he  was 
very  proud  of.  In  conclusion  he  voiced  his  regret  at 
leaving  British  Columbia  for  London,  whither  he  goes 
to    occupy  the    highest   position   in    the  gift  of  the 
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directors,  that  of  manag-ing-director.  He  paid  high 
tribute  to  his  successor,  Mr.  R.  H.  SperHng. 

The  "London  Directors"  were  then  toasted.  Mr. 
Francis  G.  Hope,  the  lately  appointed  secretary- 
treasurer  of  the  company,  from  London,  brought  the 
directors'  greetings.  He  stated  that  the  directors 
were  thankful  to  Mr.  Meredith  and  Messrs.  Herman  & 
Burwell,  the  engineers  for  the  work,  but  above  all 
were  they  grateful  to  the  fertile  brain  of  Mr.  Buntzen 
for  his  managment  of  the  undertaking. 

Hon.  Mr.  Carter-Cotton  proposed  the  health  of 
"The  Men  who  Built  the  Tunnel,"  quoting  from  Mil- 
ton. He  said  that  "Peace  hath  her  victories  not  less 
renowned  than  war,"  and  he  felt  that  the  enterprise 
just  completed  would  rank  amongst  the  greatest  of 
undertakings,  and  all  honor  was  due  to  the  men 
who  engineered  it  through.  Replying,  Mr.  Wynne 
Meredith  spoke  of  the  assistance  rendered  by  both 
chief  and  men,  and  he  was  well  satisfied  to  have 
but  a  part  in  the  work.  Mr.  Herman  and  Mr. 
Reaume  also  replied. 

The  guests  returned  to  Vancouver  about  8  p.m.  All 
present  spoke  in  flattering  terms  of  manager  Buntzen 
and  the  officials  of  the  companies. 


THE  TRAY  PLATE  STORAGE  BATTERY. 

Mr.  P.  B.  Warwick,  of  the  Tray  Plate  Storage  Battery  Com- 
pany, of  Binghamptoii,  N.Y.,  is  installing  a  Tray  Storage 
Battery  in  the  sub-station  of  the  Shawinigan  Water  & 
Power  Company  at  Montreal.  This  battery  is  unique  and  has 
a  number  of  very  desirable  features.  The  elements  are  made  in 
the  form  of  pans  or  trays,  the  underside  of  each  tray  being  the 
negative  and  the  upper  or  inside  being  the  positive.  These  trays 
are  nested  one  in  the  other  like  a  pile  of  tea  saucers  and  are 
insulated  one  from  the  other  by  porcelain  discs.  The  piles  are 
surrounded  and  completely  enclosed  in  heavy  corrugated  glass 
to  prevent  all  chance  of  dust  and  foreign  matter  entering  the 
trays. 

The  electrolyte  is  poured  into  the  top  tray  and  overflows  into 
the  next  lower  tray  and  so  on  until  each  tray  is  full,  when  the 
overflow  is  conducted  into  a  lead-lined  drip  box.  When  the 
battery  is  being  charged  the  electrolyte  swells  and  overflows 
from  pan  to  pan  and  finally  into  the  drip  box,  whence  it  is  trans- 
ferred to  the  top  pan  again  ;  in  this  way  the  electrolyte  is 
maintaining  an  even  density  in  every  tray  and  the  necessity  of 
testing  the  specific  gravity  of  each  cell  is  obviated. 

The  small  floor  space  is  also  another  commendable  feature,  a 
tray  having  a  capacity  of  100  ampere  hours  requiring  only  a  floor 
space  of  about  24  x  26  inches.  The  active  material  is  held  in 
close  contact  with  the  conducting  support  by  a  most  peculiar 
method  of  spinning  the  lead  on  both  sides  of  the  plate  at  once, 
and  consists  of  chemically  pure  electrolytic  lead  sponge  or  felt, 
compacted  by  being  rolled  under  very  heavy  pressure.  The 
method  of  preparing  the  lead  sponge  is  a  trade  secret  and  is 
most  zealously  guarded  by  the  Tray  Plate  Battery  Company. 

It  is  quite  different  to  the  regular  method  ot  pasting  on  a 
mixture  of  red  lead  and  acid  and  water.  By  the  peculiar  con- 
struction of  the  eletiUMits  the  washing  and  wasting  action  is  done 
away  with  and  the  trays  slowly  increase  in  capacity  instead  of 
decreasing,  the  reason  for  this  being  that  the  positive  electrode 
being  in  the  form  of  a  pan  or  tray,  the  active  material,  even  if  as 
soft  as  mud,  is  in  intimate  connection  ,il  all  times. 

With  the  exception  of  the  t«o  li  i  iniuals  tliere  are  absolutely 
no  connections  or  jinnpers,  one  side  of  I  ray  l)eing  the  negative 
of  one  cell  ami  the  other  side  ol  same  plate'beinK  llie  pes,ii\e  of 
the  next  cell  or  tray  above.  This  method  \  ery  matcaially  le.hues 
the  resistance  of  the  batter  y  and  allows  of  an  extremely  heavy 
discharge  without  injuiy  to  the  battery. 

The  Tray  I'lali'  Battery  Company  have  batteries  in  various 
parts  of  the  llnitinl  States  and  also  in  fiu'eign  countries  that  have 
been  in  use  for  uinvarcK  ,.l  tlire,-  year  s,  am!  all  show  ,111  iiu  rrasrd 
capacity.  A  few  plant  s  a  r  e  lier-e  i;i\eii:  Hroome  C\.iinl\  ImmUI- 
ings,  Binghamplorr,  \.^■.;  W  aterwor  ks,  Hrirgha mpl  en ,  .\.^■.  ; 
Central  Iron  &  Steel  Works,  1  larrisl.nrx,  Pa.;  leleplroiu' 
Kxehaiigi-,  C.reeri\ ille,  Alabama;  llol.-l  ( '..'r  rir;rrr,  \ew  Irlpoll, 
Pa.  ;  Wallers  Sanitarium,  W;ilteis  Park,  Pa.  ;  Walters  .Sani- 
tarium ilirplieate  qjlant  ;  Textile   .Mai'liirie  Works,  Wyomissing, 
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lire  same  material.  They 
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THE  CANADIAN  WHITE  COMPANY. 

The  Canadian  White  Company,  Limited,  has  been  incorporated 
in  Canada  to  carry  on  a  general  contractingand  engineering 
business,  on  similar  lines  to  J  .  G.  White  &  Company,  incorpor- 
ated, of  New  York;  J.  G.  White  &  Company,  Limited,  London, 
England. 

The  letters  patent  of  the  Canadian  company  were  granted  the 
latter  part  of  May  and  the  organization  of  the  compay  is  now 
being  completed. 

The  Cantidian  White  Company,  Limited,  will  carry  on  a 
general  contracting  and  engineering  business  and  will  undertake 
any  civil,  mechanical,  electrical,  hydraulic  and  building  work. 
It  will  be  fully  equipped  to  handle  large  construction  contracts 
tor  steam  or  electric  railways,  and  will  be  prepared  to  design, 
Inrrld,  eeiviip  and  operate  eleeiiie  lighting  plants  and  power  in- 
stallations, gas  works,  water  supply,  sewerage  systems,  piers, 
docks,  harbor  works,  office  buildings,  apartment  houses,  hotels, 
etc. 

The  contracting  and  engineering  departments  of  J.  G.  White 
&  Company,  incorporated,  of  New  ^'ork,  will  at  all  times  be  at 
the  service  of  the  Canadian  Company  and  the  ei)mpari\-  will 
further  have  the  benefit  of  the  experience  of  J.  G.  Whil^'  &  Com- 
pany, Limited,  London,  England,  and  the  Waring-White  Building 
Company,  London,  England.  This  insures  the  Canadian  Com- 
pany from  its  inception,  the  benefits  and  advantages  to  be  derived 
from  a  very  long  and  successful  experience  in  the  contracting  and 
engineering  business. 

The  Canadian  White  Company,  Limited,  will  have  upon  its 
Board  as  stockholders,  strong  repr  esentative  business  men  well- 
known  throughout  C;iriaila,  arul  will  be  organized  to  carry  on  its 
business  in  the  most  thorough  and  I'xpeditious  manner. 

The  general  manager  of  the  Company  will  be  a  prominent 
civil  engineer  with  large  experience  in  railway  construction,  etc., 
and  who  has  held  executive  positions. 

Mr.  H.  P.  Douglas,  formerly  vice-president  and  general 
manager  of  the  Canadian  Otis  Elevator  Company,  Limited,  will 
be  treasurer  of  the  Company. 

The  contracting  and  engineering  staff  will  be  sufficient  at  all 
times  to  carry  out  promptly  and  efficiently  all  works  undertaken 
by  the  Company.  The  men  for  this  department  will  be  competent 
engineers  who  have  had  long  and  thorough  experience. 

Mr.  H.  C.  Hitch  has  been  engaged  as  superintendent  of  build- 
ing construction.  Mr.  Hitch  has  been  tor  several  years  connected 
with  the  Thompson-Starrett  Company,  of  New  York,  as  super- 
intendent. Recently  he  has  had  full  charge  of  the  erection  for 
the  Thompson-Starrett  Company  of  the  Union  Bank  Building  at 
Winnipeg. 

The  Organization  as  outliru-Ll  above,  with  its  allied  interests, 
insures  prompt  and  efficient  alli-ntiori  to  .iny  contracting  or 
engineering  matter  that  may  be  brxnrglrt  to  its  ;rl  I  erit  ion. 

The  Canadian  White  Comp.ir'iy,  Limrteil,  inleruls  m.iking  a 
feature  of  building  construction,  and  is  now  piep.in  d  to  c  ontract 
for  the  better  class  of  building  work,  such  as  olliee  Inirldings, 
apartment  houses,  hotels,  iiulustrial  plants,  wari'housivs,  etc. 

The  Company  irn  ites  eoi  r cspondence  on  all  contr  acting, 
engineering  and  buikling  propositions  and  will  be  glad  at  all 
times  to  investigate  aritl  repor  t  upon  any  business  that  may  be 
brought  to  its  attention. 


IS  THE  TURBINE  BUSINESS  GROWING  ? 

That  the  steam  turbine  is  r-.iprdl)'  incieasing  itsfootholtl  in  the 
power  field  is  evidenced  by  the  ri'markable  increase  in  m.inufac- 
ture  of  the  well-know  ri  West  iriL; house-Parsons  type.  During  the 
six  months  ending  June  jnih,  rc)05,  the  Westinghouse  Machine 
Company,  exclusi\e  huililns  ,.1  the  Westinghouse-Parsons  type, 
have  contracted  for-  no  less  than  82,000  kilowatts  in  turbo- 
generating  machinery,  aver.iging  nearly  1,175  kw.  capacity  per 
turbine  unit.  These  machirres  rarrge  in  si/e  from  200  kw.  to 
7,500  kw.  The  latter  will  be  the  largest  turbines  in  the  world, 
and  three  units  of  this  size  are  under  contract  for  Greater  New 
York  railway  and  lighting  power  stations.  In  the  distribution  of 
these  among  the  various  indirstries,  the  electric  railway  has 
claimed  the  largest  number-  of  maihines,  averaging  1,496  kw.  in 
capacity;  next  in  order,  rrnhrstrial  plants,  .iveraging  57J  kw. 
capacity,  and  light  aiul  power  plants,  averaging  1,529  kw. 
capacity.  In  the  order  of  total  capacity,  railway  plants  have 
required  38,900  kw.,  lighting  pl.inls,  26,300,  industrial  12,000, 
miscellaneous  4,8oo_. 

This  list  bears  excellent  witness  to  the  increasing  possibilities 
,>l  the  I  HI  bine,  and  presages  a  brilliant  future.  The  equipments 
rroted  1  cpi-esent  solely  actual  sales  only,  and  not  including  con- 
templati  d  business  or  partially  closed  contracts. 


The  new  building  to  be  erected  by  the  Bell  Telephone  Com- 
pany in  Brantford,  Out.,  will  be  located  on  Dalliousie  street  and 
will  cost  about  $40,000.  A  central  energy  switchboard  will  be 
installed. 

The  British  Columbia  Telephone  Company  are  extending  their 
.system  from  Vancouver  across  Burrard  Inlet  to  North  Vancouver 
where  a  small  exchange  will  lie  put  in  operation.  The  Company 
have  secured  40  subscribers  already  in  the  municipality. 


SriRflL  LftMP  GUARDS  and 
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AN  ATTRACTIVE  DISPLAY, 

The  Saver  Klectric  Company,  lieavor  Hall  Hill, 
Montreal,  had  an  attractive  electrical  display  as  a 
welcome  to  the  Canadian  Electrical  Association,  which 
convened  in  that  city  last  month.  Resides  the  elec- 
tric letteriiii;-.  the   front  of   their  store  was  beantifully 


m.  B 


nisPLAV  or  TMK  Savkk  Electric  Co.,  Munirh.m.. 


decorated  with  fla^s  and  bunting.  Notwithstanding- 
that  Montreal  is  designated  an  "electric  city,"  the 
Saver  Company  was  the  only  firm  to  electric  light  their 
premises  in  honor  of  the  convention. 


C.G.E.  APPARATUS. 

The  Canadian  General  Electric  Company's  exhibit  at  the 
Canadian  Electrical  Association  Convention  in  Montreal  last 
month  was  representative  of  the  large  line  of  electrical  appara- 
tus and  supplit'^  whicli  they  manufacture.  The  display  was 
attractively  anani^eil  and  was  the  subject  of  much  favorable 
comment.     Their  luMili|uarters  were  in  the  Windsor  Hotel. 

The  Canada  Foundry  Company,  Toronto,  have  just  issued 
Bulletin  No.  29  relatinij  to  sintfle  and  duplex  steam  pumps.  It 
gives  a  great  deal  of  information  about  the  operation  of  these 
pumps  for  thr  handling  of  fluids  against  ordinary  pressure  and 
for  geiirr.il  jiurposes. 

The  Uobb  Engineering  Company  has  received  from  Ahearn  & 
Soper,  Limited,  Ott.iw.i,  oidci  fur  a  50  horse  power  engine 
for  the  Dunlop  Tire  Cmpany,  Toronto.  " 


GOOD  GOODS  and 

QUICK  SHIPMENTS  try 


Tlir  C.oUlcii  llK'clric  Light  Company,  Golden,  B.C.,  have 
pl.uiHl  ordei  with  the  Robb  Engineering  Company  for  an  80 
horse  powei-  engine  and  boiler. 


THE  BABCOCK  &  WILCOX  BOILER. 

As  an  e\  ideiu-e  of  the  growing  favor  with  which  the  well-known 
H.ilu  iH-k  .'v  W  iU  ox  boiler  is  being  regarded  in  the  Dominion  of 
Canad.i,  we  ni.iy  st.ile  that  the  following  are  among  the  many 
rt-ei-nl  orders  ii  i  ei\x-d  :  Canadian  Pacific  Railway  Company, 
Monlre.il  sliops,  1,400  h.p.  additional,  equipped  with  Babcock 
p.iU-nl  snpc-rhealers  .ind  automatic  chain  grate  stokers  ;  Winni- 
pig  C  ily  W.ilei  ,iik1  l£lectric  Light  Plant,  500  h.p.,  equipped 
will)  H.ibcoek  p.ilent  superheaters  and  automatic  chain  grate 
stokiMs  ;  Wiiuiipeg  Electric  Railway  Company,  ::,ooo  h. 9., 
equippeil  with  "\eeines  "  patent  shaking  grates,  etc.  ;  Dominion 
Coal  (.'onip.iny.  Limited,  2,500  h.p.  ;  J.  R.  Booth,  Ottawa,  2,000 
h.p.,  boiKMs  and  superheaters;  Belgo-Canadian  Pulp  &  Paper 
C\>in|i.iny,  5"o  h.p.  ;  Central  Electric  Compan)',  Montreal,  200 
h.p.  .iddilion.il  ;  C.P.R.,  Winnipeg  Hotel  and  Station,  800  h.p.; 
C.l".  K.  sliops.  W  innipeg,  1,500  h.p.,  with  superheaters  ;  Canada 
C,ir  Comp.uiy,  Limited,  Montreal,  1,800  h.p.,  with  superheaters: 
Calg.iry  City  Electric  Lighting  Plant,  500  h.p.,  with  "  Neemes  ' 
shaking  grates  ;  F.  W.  Bird  &  Son,  Hamilton,  75  h.p.  :  South 
Western  Traction  Company,  London,  Ont.,  900  h.p.  ;  Singer 
MaMufacturing  Company,  St.  Johns,  Que.,  1,625  h-P-  We  might 
.also  mention  that  the  Dominion  Government  last  fall  installed 
Habcock  &  Wilcox  marine  boilers  in  the  Dominion  icebreaker 
"  Montcalm,"  which  was  used  so  successfully  in  breaking  the  ice 
on  the  St.  Lawrence  during  the  past  winter.  The  Babcock  & 
Wilcox  Company  are  also  installing  an  additional  economizer 
and  induced  draft  plant  for  the  Canadian  Pacific  Railway  at 
Fort  William. 


The  annual  meeting  of  the  Electrical  Trades  Association  of  the 
United  States  and  Canada  took  place  in  INIontreal  on  June  23rd. 

The  annual  picnic  of  the  employees  of  the  Montreal  Street  Rail- 
way Company  will  be  held  at  Riverside  Park  from  August  i4lh 
to  2oth  inclusive. 

The  Provincial  Telephone  Company,  Limited,  has  been  incor- 
porated by  the  New  Brunswick  Government  to  construct  and 
maintain  telephone  lines  throughout  the  county  of  Victoria.  The 
capital  stock  is  $9,000,  and  the  promoters  include  Mr.  Donald 
Eraser,  of  Fredericton,  and  Mr.  Alexander  Straton,  of  Andover. 


"CALVAOUCT"  AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U   S.  Letters  Patent 

TORONTO        -  CANADA 
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CoLnadiSLn  White  CompsLny.  Limited 

SOVEREIGN  BANK  BUILDING,  MONTR  Ei^L,  CANADA 

BNGINBMRS  AND  CONTRACTORS 

FOR 

Stea.m   and   Electric  Ra-ilroeiLds  :   Electric  Light  and  Power  Plants  :   Building  Con- 
struction ;  Water  and  Gas  Works  :   Docks,  Harbor  Works,  etc..  etc. 

CORRESPONDENTS 

J.  a.  WHITE  &  COMPANY.  INC.,  J.  G.  WHITE  &  COMPANY,  LIMITED,  WARINO-WHITE  Bi'lLDINO  CO.. 

New  York  City  London,  England  London,  England 
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THE   BRITISH  COLUMBIA  TELEPHONE  COMPANY. 

The  British  Columbia  Telephone  Company  has  figured  very 
prominently  before  the  local  public  during-  the  past  month. 
Some  time  ago,  as  announced  in  the  Electrical  News,  this 
company  decided  to  put  in  an  underground  system  ot  wires  in 
the  business  centre  of  the  city  of  Vancouver.  Plans  were  pre- 
pared and  the  route  laid  out  on  paper,  all  of  which  was  duly 
submitted  to  the  City  Engineer  for  his  approval  and  signature. 
This  being  obtained  the  Telephone  Company  immediately  set  to 
work  on  the  undertaking.  About  this  time  the  City  Council, 
headed  by  the  Mayor,  got  busy  and  raised  an  objection  to  the 
tearing  up  of  the  streets.  And  then  began  a  merry  war.  The 
Telephone  Company  relied  on  their  charter  and  the  aforemen- 
tioned approval  of  the  City  Engineer.  The  City  Council 
claimed  that,  as  their  consent  to  tearing  up  the  streets  had  not 
been  obtained,  the  act  was  illegal.  Counsel  for  each  were  re- 
tained and  the  matter  was  carried  into  the  courts.  Here  the 
matter  was  argued  out  but  owing  to  adjournments  and  other 
legal  tardiness  some  tmie  elapsed.  In  the  meantime  the  Tele- 
phone Company's  men  had  started  to  work  and  were  busily  en- 
gaged in  carrying  things  to  a  finish  when  a  detachment  of 
policemen  appeared  and  stopped  operations  for  that  day  by 
arresting  Superintendent  Kent,  of  the  Telephone  Company,  and 
the  workmen  who  were  on  the  work.  They  were  brought  to  the 
police  station  and  the  usual  preliminaries  gone  through,  after 
which  they  were  released  on  their  own  recognizances.  When 


the  case  appeared  before  the  local  magistrate  it  was  dismissed. 

The  men  were  immediately  started  to  work  again  by  the  Tele- 
phone Company  and  were  again  stopped  by  the  police,  acting 
on  the  Mayor's  orders,  and  the  superintendent  again  arrested. 
A  second  time  the  charge  laid  against  him  was  dismissed. 
Suits  for  false  arrest  were  then  filed  against  the  city  by  Mr. 
Kent  and  several  of  the  workmen.  A  counter  suit  for  alleged 
defamation  was  also  filed  by  Mayor  Buscombe. 

In  the  meantime  the  rights  and  privileges  of  the  company  to 
continue  the  work  of  tearing  up  the  streets  to  lay  underground 
wires,  was  being  fought  out  in  the  courts  before  Mr.  Justice 
Morrison.  The  legal  contest  finally  resulted  in  Judge  Morrison 
finding  that  the  Telephone  Company  are  perfectly  within  their 
charter  rights  in  opening  up  trenches  in  lanes  and  streets  along 
the  route  approved  by  the  City  Engineer,  in  order  to  lay  their 
wires  underground. 

The  Telephone  Company  have  therefore  resumed  the  work 
and  at  the  time  of  writing  are  busy  rushing  the  work  to  com- 
pletion. It  is  hoped  to  have  it  finished  long  before  the  cit)-  can 
prepare  its  appeal  to  the  Full  Court  to  overrule  the  decision  of 
Mr.  Justice  Morrison,  provided  the  city  decides  to  carry  the 
matter  further. 


Barton  &  Company,  manufacturers  of  motors,  etc.,  London, 
Ont.,  have  been  succeeded  by  the  Maple  Leaf  Automobile  and 
ig  Company. 


Electrical  Manufactur 


BRITISH  COLUMBIA  STATIONERY 
ENGINEERS. 

The  second  annual  meeting  of  the  British 
Columbia  Association  of  Stationery  Engi- 
neers was  held  at  Victoria  on  May  12th. 
The  delegates  in  attendance  were  :  From 
Vancouver,  No.  i,  W.  R.  McClellan,  C. 
A.  Berry,  Joseph  Parks,  Robert  Graham 
and  G.  W.  Anderson  ;  from  Victoria,  No. 
2,  M.  Hutchison,  A.  M.  Aitken,  F.  M. 
Jones  and  P.  Gordon;  and  from  Nanaimo, 
No.  3,  G.  W.  McKenzie. 

The  new  officers  of  the  grand  lod^e 
are  :  Grand  chief,  C.  W.  Ross,  Victoria  ; 
grand  vice  chief,  G.  W.  McKenzie, 
Nanaimo  ;  grand  treasurer,  W.  Reese, 
New  Westminster ;  grand  secretary,  W. 
A.  Robertson,  Vancouver ;  and  grand 
door  guard,  Robert  Graham,  Coquitlam. 

The  retiring  officers  were  :  Grand  chief, 
W.  H.  Paddon,  Vancouver;  grand  door 
guard,  T.  H.  Rankine,  Nelson  ;  grand 
vice  chief,  C.  W.  Ross,  \'ictoria. 

The  Victoria  lodge  entertained  the  visi- 
tors to  a  banquet  in  the  V'ictoria  Hotel 
which  was  much  enjoyed. 


The  Bell  Telephone  Company  have  re- 
cently completed  two  additional  lines  be- 
tween Ottawa  and  Montreal. 


POSITION  WANTED 


Graduate  Electrical  and  Mechanical  Engineerinpr- 
Theoretical  and  practical  man,  has  been  employed  m 
a  leading  position  bv  Canadian  firm.  First-class 
designer  and  tester  'of  Electrical  Machinery  and 
Switchboard  Work,  Power  Plants,  etc.  Five  lan- 
guages. Apply  Box  27.  Eli-xtrical  News, 
Toronto,  Ont. 

GOOD  BUSINESS  OPPOKTUNITV. 

For  sale.— Half  interest  in  electrical  fixture 
and  supply  company,  Jj.ooo  to  $6,000  wanted  to 
increase  present  business.  Practical  man  pre- 
ferred. Splendid  showing  $10,000  worth  of 
contracts  in  hand  at  present,  Hull  investiga- 
tion solicited. 

Cook's  Business  Exchange,  Suite  3,  536  Has- 
tings Street,  upstairs,  cpposite  Molsons  Bank, 
Vancouver,  B.C. 


POWER  CONVEYING  MACHINERY 

HOUSES               CATALOGUES  AND  ESTIMATES  FURNISHED  YARDS 

WARE-  BORDEN  &SELLECK  CO.  AND 

HOUSES                 ESGINBEBS  AND  MAN  HFACT  URBRS  DOCKS 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  a.nd  Dyna.mos,  Priva-te  Telephones, 
Electric    Light    Fixtxjres    a-nd    Electric  Supplies. 
Electrical    Work    aad    Repairs  ^  *pply  to 

of  all  Description   ^  128I2  Spaiks  St.,  Ottawa 

Estimates   Cheerfully   GIvea   on  Application, 


TELEPHONES 


We  manuficture  TELEPHONES  for  all  kinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 
DJESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -      HALIFAX,  N.  S. 


ELECTRIC  TI.\IE  SWITCHES 

Something  New 
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SUPPLIES 

L 

FIXTURES 

C 

T 

ARC  LAMPS 

MACHINERY 

I 
C 

FAN  MOTORS 

THE  HICKS  ELECTRIC  CO. 

OFFICE,  STOBART  BLOCK,  WINNIPEG         xtiephone  ,6y2 

Fall  Line  of  Electrical  Svipplies 


I'KO.MPT  SI  I 
s  ostimalo  on 


IPMKNT.S 
our  in.stallal 


OUR  MOTTO  : 

'■^Prompt  dealings 
a  n  d  ■H'orknuiiisii  ip 
giianin/ecd." 

Any  work  in  our 
line,  laiKe  or  small, 
will  ronimand  our 
best  attention. 
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CHARLES  BRANDEIS 


CO  N'  S  V  LT I N"  \  I N  K  K  K 
Ratinialef,  Plans  and  Siiptrvlsion  of  Hydraulic 
and  Steam.  Electric  Light.  I'ower  and  kailroad 
Plants.  Specifications,  Reports,  Switchboard 
Design*.  Complete  1-actorv  Iiistallnlious,  Klec- 
tiic  Kquipmeut  of  Mines  and  Hlectro-Cheinical 
Plants 

Uong  Distance  Telephone  Main  31S6. 
Cable  Address  :  Brandeis  MontreaV 

W.  v.  Code,  I  niv-Edition. 
M  <■;.  r.uardian  BiiiklinK  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


I64  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Phones 

■  tTice  Main 
KcMdence  -  Main  4S4 
successor  to  the  Kleclrical  Supervision  Society) 


JXO.  S.  FIELDING,  C.  E. 

WATER  POWERS  AND  DAMS 

Room  2.  IS  Toronto  Street       ■  TORONTO 


Edward  B.  Merrill 

H.  A..   H  A.  Sc. 
A.  .M.  Cm.  So..       1;..  A-soci.itc  .\.  I.  E  E 

CONSULTING  ENGINEER 

Po 


TORONTO 


Roderick  J.  P£i.x*ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

53-53  Janes  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 

R.  S.  KELSCH, 
GONSULTINC  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

Ha^milton.  Or\t. 

CEDAR  POLES 

BovjgKt  ar\d  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


HERBERT  J.ARMSTRONG 

Consulting  Engineer 

POWER.    ELECTRIC    A.XO  .STEAM 

43  VICTORIA  ST..  TORONTO 


GUY  M.  LIST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 


J.  B.  FARWELL  &  SON 


Contractors   and   Dealers  in 


CANADIAN,  WESTERN  and  SOUTHERN  CEDAR 

TELEGRAPH,  TELEPHONE  AND  ELECTRIC  LIGHT 


OSWEGO,  N.  Y. 


BANCROFT,  ONT. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES .  . 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  CO. 

PIITSBURGH.  PA. 

WESTON  mim  mwm  gi. 

Main  Office  and  Works,  Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

NewY  rk  Office:  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Weston  Portable  Galvano- 
meter—lor Bridge  Work. 


r  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
of  extreme  accuracy  and  lowest  consumption  of  en-igv. 


THE  1905  EDITION 

S5ANDARD  WIRING 

POR  ELECTRIC  UICMT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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THREE  HANDSOME  CARS. 

Three  new  cars  have  just  been  turned  out  of  the  British 
Columbia  Electric  Railway's  car  shops  at  New  Westminster. 
They  are  being  used  on  the  new  Steveston  line.  The  cars  are 
named  Eburne,  Richmond  and  Steveston,  each  after  one  of  the 
stations  on  the  road.  The  interior  fitting  of  the  cars  are  hand- 
some in  the  extreme.  Australian  Mahogany  has  been  used  and 
the  transoms  at  the  top  of  the  windows  are  of  beautifully  stained 
glass.  The  seats  are  upholstered  in  Rattan  with  bronze  handles. 
The  cars  are  built  with  an  eye  to  affording  passengers  every 
opportunity  of  surveying  the  surrounding  country.  They  are 
divided  into  two  compartments.  They  are  52  feet  long  over  all 
and  32  feet  inside.  Four  Canadian  General  Electric  a\o.  67 
motors,  50  h.  p.,  are  used  on  each  car. 

A  new  work  car  has  also  been  built  for  this  line.  It  is  some- 
what of  a  new  departure  along  this  line.    An  octagon  cab  for 


the  mjtorman  is  placed  in  the  centre  of  the  car  but  raised  up 
from  the  floor  of  the  car  2  feet  6  inches  thus  permitting  the 
carrying  of  poles  or  rails.  This  is  an  idea  of  the  superintendent, 
Mr.  T.  Driscoll,  and  is  quite  an  improvement  o  ver  the  old  style 
of  work  car. 


PACIFIC  COAST  EXCURSIONS. 

During  June,  July,  August  and  September  the  Chicago  and 
North  Western  Railway  will  sell  from  Chicago  round  trip  ex- 
cursion tickets  to  San  Francisco,  Los  Angeles,  Portland,  Ore. 
(Lewis  &  Clarke  Exposition),  Seattle,  Victoria  and  Vancouver 
at  very  low  rates.  Correspondingly  cheap  fares  from  all  points 
in  Canada.  Choice  of  routes,  best  of  train  service,  favorable 
stopovers  and  liberal  return  limits.  Rates,  folders  and  full  infor- 
mation can  be  obtained  from  B.  H.  Ben  nett,  General  Agent, 
2  East  King  St.   Toronto,  Ont. 


Medical  Batteries    !  SAYER  ELECTRIC 


and  Appliances 


MONTREAL 


THE  SIGN  OF  QUAUTY 


A\itomatic  Injector 

Penberthy  Injector  Co.,  Limited 

WINDSOR,  ONT. 
ESTABLISHED  1849. 

BRAOSTFCEET'S 

Capital  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  CivtUted 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A  . 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  s«eker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
ty  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  business  corporations.  Specific 


THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamiltoo,  Ont, 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver. 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Oen.  Man.  Western  Canada.  Toronto 


44 


SHAWMUT 


99 


OUTLET 

Sizes 
K"-3" 
Why  not  try 
them  ? 


BUSHINGS 

Samples  sent 
to 

Dealers  and 
Contractors 


CHASE  -  SHAWMUT  COMPANY, 


NEWBURYPORT.  MASS. 


LIUI6  Giani 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora.  Ont. 


SADLER  <a  HAWORTH 


TANNKRS  ANr 
MAN  UFACTUREBS  OF 


Oak  Leather  Belting 


Iry  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seigneurs  Streets,  MONTREAL,  -  9  Jordan  Street,  TORONTO 
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PUBLICATIONS. 

Kiudly  mc-nlioii  IHcCanapiax  Klkctkical  Ntwswlien  wriiing  for  any 
of  the  catalogues  referred  to  below. 

Tlu-  \\  oUsm.m-Soavoi -Morjriui  Company,  of  Cltveland,  Ohio, 
just  issiieil  a  very  comprehensive  catalouiio  of  ore  ami  coal 
haiullink;  machinery,  which  will  be  foimd  of  imuli  intoicsi,  aiui 
particularly  to  those  contemplating-  the  erection  ot  plants  tor  the 
iinloailinir,  conveying-  or  storage  of  ore,  coal  01  oilier  loo.se 
material.  There  are  some  excellent  interior  views  of  their  ex- 
tensive pU«nt  at  Akron. 

The  Canadian  \Vestiii>;lunisc  e  onip.mx  ,  of  llaniiltoii,  pre- 
pared for  anil  >.listributei.l  at  tlu-iccoiu  C.madlan  I'.Uct rica  1  As- 
sociation convention  a  \ciy  .ulisiu-  publication  illusi  r.-it  in^'  and 
describing  the  various  lines  iif  app.u  atus  nianulaclm  cil  at  their 
works  at  1  lamilton,  Ont.  Copies  of  the  book,  w  hich  is  a  very 
creditable  production,  may  be  obtained  by  ni;ikinu  application 
to  the  general  oftices  of  the  company. 

The  Koerting  ,two  Cycle  Gas  Engine  is  elaborately  illustrated 
and  described  in  the  latest  catalogue  issued  by  De  La  Vergne 
Machine  Company,  sole  licensees  for  the  United  .States,  East  138 
street.  New  York.  The  modern  Koei^ting  i;as  online  jirescnts 
an  exterior  appearance  closely  resembling  the  nioiicrn  steam  en- 
gine. It  has  many  mechanical  advantages  and  is  claimed  to  have 
.-iltained  an  advantage  in  thermal  efficiency  of  at  least  100  per 
cent,  over  the  averag-e  steam  engine. 

.A  mailin.g  booklet  entitletl  "The  Law  of  Employers'  Liability" 
has  reached  us  from  The  C,^nsolillatcd  Engine-Stop  Company, 
manufacturers  of  1  ho  Mon.u  cli  s\  stoiii  of  automatic  devices,  100 
Broadway,  Xew  N  ork.  There  are  four  pages  in  two  colors, 
with  a  three-color  cover  representing  the  cover  of  a  book.  The 


back  cover  extends  above  the  front  to  accommodate  the  head 
and  shoulders  of  a  judge,  which,  being  cut  out,  gives  the  book- 
let a  novel  form.  The  contents  is  a  decision  rendered  by  Judge 
Douglas  in  the  Supreme  Court  of  Rhode  Island  which  is  a  tri- 
bute to  the  iMonarch  engine-stop  and  speed  limit  system. 


AN  ELECTRICALLY  EQUIPPED  TUG. 

The  tug.  Sea  Lion,  owned  by  French  &  Robertson,  \  ancouver, 
B.C.,  has  been  equipped  with  a  complete  electric  lighting sj-stem. 
A  ()  kw.  ilirect  cnnnected  dynamo  run  b}-  a  separate  engine 
luinlshcs  the  power.  The  plant  includes,  besides  the  regular 
lit;  lit  ins;  equipment,  double  mast  headlights,  side  lights,  binnacle 
lights  aiul  towing  lights,  also  an  electric  ventilating  fan. 

riu'  searchlight  is  the  largest  on  the  Pacific  Coast,  being  a 
ifa-inch  mirror  reflector.  All  the  lamps  are  made  of  brass.  This 
light  is  operated  direct  from  the  pilot  house.  It  is  of  a  strength 
equal  to  :o,ooo  reflected  candle  power.  The  Sea  Lion's  electri- 
cal equipment  was  executed  bj'  the  Hinton  Electrical  Company, 
of\'ancouver  and  \'ictoria.  It  is  the  largest  electricallj"  equip- 
ped tug  on  the  North  Pacific.  The  Hinton  people  have  also 
installed  electric  lighting  plants  in  the  tugs  Belle,  Active  and 
Etta  White,  all  owned  by  the  Hastings  Sawmill  Company. 


The  shareholders  of  the  Conn  Telephone  Ccmpanj-  at  a  meet- 
ing at  Shelburne,  Ont.,  last  month  endorsed  the  scheme  to  have 
the  capital  stock  increased  to  $40,000.  It  is  proposed  to  extend 
the  .system  to  Arthur,  Fergus,  Drayton,  Mount  Pleasant  and 
other  points. 


ELECTRIC  HEATING  SAYER  ELECTRIC 


APPLIANCES  OF  ALL  KINDS 


MONTREAL 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TURNER  BROS.,  '''SJ^TJ- 


Magnet  Forgings,  Slabs,  Bars 
in  the,Rough  and  Machined. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS. 

Sole  Representatives  lor  Canada  • 


Established  1870. 


o 

Plain  and  Slotted 
Discs. 


BRIGHT  CHAKCOAL  IRON  RODS 

Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


flmerican  Glrcuiar 

Loom  GomDanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORiGiN.\L  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLny, 


354  St.  Ja>.mes 
Street. 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 


For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  So%. 


The  Wm.  Hamilton  Manufacturing  Co.,  umued 

Bra^nch  Office  :  Vancouver,  B.C.         -         -  Peterborough,  Ont 
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WestinghouseParsons 

Steam  Turbirves 


Better  Than  The  Guarantee 

In  a  series  of  officiaLl  tests  made  at  the  instance  of  the 
purchaser,  a  Westinghovise-Parsons  Steam  Turbine 
recently  showed  10  /  better  in  steam  consumption  than 
guaranteed  under  the  satme  conditions.  It  ca.rried  a 
continuous  overloa.d  twice  the  roLting.  with  a  speed 
variation  from  one-haLlf  to  double  load  of  2.957  . 


A  detailed  report  of  these  tests  will  be  sent  upon  request 


Canadian  Westinghouse  Co.  ■  Limited 

Generocl  Offices  and  Works,  HoLmilton,  Onta^rio 

For  Pa.rticulars  Address  Nearest  Office 
Lawlor  BIdg.,  King  aLfvd  Yorvge  Streets,  Sovereign  Bank  of  Canada  BLdg. 

Toronto  Hamihon  Montreal 

152  HaLStin^s  Street  922-925  fnion  Bank  Building         154  GraLnville  Street 

Vancouver  Winnipeg  Ha^lifaLX 
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Ness,  M^l-3f'e"5t  Bate 

^  T  W.NESS  t 


SwItGH-Boarfls  and  flnniinGiaiiors  <f 

FIRE  ALARM  APPARATUS  and  U 
TELEGRAPH  INSTRUMENTS  0) 


Nessphones,'  Montreal 

732  Dopchestep  St. 
MONTR&rtL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


WE  RECOxMMEND 

iNGINtSE     BIIBBIII  iUL 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  Dundas  Street,  London,  Can.— Phone  1103. 

Donaiiio§  and  Moiors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


Sector  Pattern  Illuminated  Dial  Instrument. 


FOXCROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  London." 

Contractors  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  County  Council,  etc. 

.  .  .  M.\KERS  OF  EVERY  TYPE  OF  ...  . 

dectrical   Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fases, 
Distfiboting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discoxjnt  to  Trade. 
Phoenix  Works:    QUEEN'S    ROAD,    DALSTON.    LONDON.  ENGLAND 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often    loan  you  sonic- » 
thing  to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG   DISTANCE   PHONE  MAIN 

FRED  THOMSON  S,  CO. 

'^'ic  -?-7->  nn/\.  r-p  A \r,  .STRF.ET.  -  -  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 
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SHORT 

CIRCUIT 

AT  FULL  LOAD 

WILL  NOT 

INJURE  THIS 

"Jonnson" 

PATENTED 

Generator 

Do  you  know  of  any 
other  make  to  which 
this  will  apply?  If 
not  your  order  be- 
long-s  to  us. 

The 
United 
Electric 
Co.,  Limited 

Toronto.  Ont. 


Canadian  General  Electric  Co.,  Limited 

WIRES  AND  GABLES 

R.vibber  Covered  Wire 

Rvibber  Covered  CaLble 

Weatther proof  Wire 

Wea-therproof  Cable 

Slow  Burning  Weatherproof 

Twin  Conduit  Wire 

Cotton  Covered  Flexible  Cord 

Silk  Covered  Flexible  Cord 

Magnet  Wire 

Fixture  Wire 

Annvinciator  Wire 

Office  Wire 

Galvanized  Iron  Wire 

Ga^lva^nized  Span  Wire 
Bare  and  Insvila^ted  Wire  of  a.11  StandsLrd  Kinds 

Samples  and  Prices  furnished  on  application. 

Head  Office  :  TORONTO,  ONT. 


Branch  Offices  : 

MONTREAL 


HALIFAX  OTTAWA  VVINNIPI-G 

VANCOUVKR  ROSSLAND  CALGARN' 
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ThB  FIRSTBRQOK  BOX  CO.,  Limited 

Kinu  St.  East,      -  TOROyXO 

MANl'KACTl'KKKS  OK 

TOPPINS, 

4^IDE-BL,OCKS 

AND  CROSS-ARMS 


WKITK  FOR  PARTICULARS. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


(LIIvIITEi:)) 

MONTR&fVb  TORONTO 


Long  Distance  Telephone  Main  41  iS 

VoltSL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO.. 
LIMITED 

Montreal  Winnipeg  Toronto 


Bl  ilD  INSll[iT[D  imE  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrical  R.epacirs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Electric  Repair  &  Goniractlng  60. 

617  &  619  Lagauchetlere  St.       ■       MONTREAL       ■       Bell  Telephone  Mala  2177 

ZINC  &  ANALGUNED 

FOR  ^%^C  = 


TENDERS  WANTED 


;  CANADIAN  CONTRACT  RECORD? 

TORONTO.    :  ? 


WfiLUAM  St.  JORONTO.  Telephone  Majn  172a 


Lord  Kelvin's  PoLtent  ^'^^n^trSm^nts 
Sole  Makers-KELYIN  &  JAMES  WHITE  LTD}^V^c?o«.^i:i?<lsr'' 


GRAND  PRIX 


PARIS,  t900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  and  see  that  yea  GET  THEM 
Ammeters  Transmission 
Voltmeters      "^o^  Traction 

Lighting 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF, 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers'in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 


Cftrvak^laLi)  Branch': 
52  Adelatide  St.  W..  TORONTO 


"'iffwuHZt:*  BOSTON 
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McCormick 
T\irbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Horgan  Smith  Company,YorK,pa.,as.ft, 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  cataloflue  \\  contemplatinfl  purcHase  ol  Turbines 


WIRES  AND  CABLES 

OB"  E'VER-r  r>ESCI5IE>TIOIT  B'O'R 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE'GOMPANY,   -   ■   -  MONTREAL 


THE  McEWEN  ^Tu? 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES   


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public— Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BE.TTE.R  HIGH  SPBBD,  BNGINE.  BUILT 


WATEROaS.  BRANTFORD,  CANADA 
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PERSONAL. 

.Mr.  Thomas  Kotlgers,  w  ho  lias  boon  an  otVio  al  of  Iho  Cireat 
.Northwostoril  Teleg^raph  C'onipany  at  Montioal  loi-  many  yoars, 
has  resigned,  and  will  join  the  stall  of  tho  C.  T.  K.  Toloi; raphs. 

Mr.  .Mfrod  C.  Tarkin,  of  Gravenluust,  Oni.,  has  boon  ap- 
pointed superintendent  of  the  oloi  i  l  io  hi^hi  plmt  ow  nod  by  ilio 
c'orpor.ition  of  Dauphin,  Man.     lli^  s.il  uy  is  Sioo  poi  niontli. 

Mr.  L.  M.  Hayden.  superintona.  nt  u  Rossi  uul,  Ha'.,  for  tho 
West  Kootenay  Power  &  Li^lit  t.'onip,iny,  was  l  U  oliooutod  on 
-Vu^ust  4th,  as  the  result- of  tho  ounoni  In-ini;  aooidontally 
turned  on  too  soon,  before  Mr.  llaydon  hail  linishoil  ropairinj^ 
sonic  wires. 

Mr.  J.  .A.  Kannnoror,  of  Totimlo,  widely  known  by  tho  elec- 
trieal  fraternity,  left  last  month  w  illi  liis  wife  for  a  pleasure  trip 
to  Japan.  He  expects  to  In- absent  about  six  months,  and  will 
doubtless  acquire  much  information  about  electrical  matters  in 
that  interesting  countr}-. 

Prof.  E.  Brydono  J.ick,  late  of  the  Universitj'  of  New  Bruns- 
wick, Fredericton,  .\.H.,  lias  been  appointed  professor  of  civij 
enjjineerinjj  at  Dalhousio  College,  Halifax,  N.S.  He  succeeds 
Prol".  Oixon,  who  h.is  been  called  to  the  chair  of  civil  engineer- 
ng  at  the  L'niversity  of  Birmingham. 


The  Burgessville  Telephone  Company  of  Ontario,  Limited, 
has  recently  been  organized,  with  head  office  at  Burgessville, 
Out.  The  directors  are  Messrs.  Martin  Emigh,  J.  G.  Corless, 
II.  E.  Service,  Henry  Sneath,  and  William  T.  Nult. 

Mr.  C.  A.  Gass  has  sold  out  his  telephone  business  at  Moose 
Jaw,  N.W.T.,  to  the  Moose  Jaw  Telephone  Company,  Limited, 
of  which  Mr.  Charles  Thomas  is  manager.  The  company 
will  spend  about  $10,000  in  reconstructing  the  sys- 
tem. 

Before  the  Parliamentary  Committee  at  Ottawa,  Mr.  J.  H. 
Winfield,  manager  of  the  Nova  Scotia  Telephone  Company, 
stated  that  that  company  had  about  2,360  instruments  and  that 
there  was  a  telephone  to  every  74  persons  in  the  province  of 
Nova  Scotia.  The  farmers  in  Nova  Scotia  did  not  use  tele- 
phones, according  to  the  experience  of  his  company. 

The  telephone  exchange  in  Campbellton,  N.B. ,  owned  by  the 
Restigouche  E'ectric  &  Telephone  Company,  has  been  sold  to 
the  Central  Telephone  Company.  The  new  owners  have  their 
headquarters  at  Sussex.  They  intend  installing  new  'phones, 
putting  in  a  metallic  system  of  wiring,  and  giving  Campbellton 
an  up-to-date  service  locally,  as  well  as  connection  with  other 
parts  of  the  province. 


SPARKS. 

The  Kootenay  Lake  Telephone  Company  are  building  a  new 
exchange  at  Nelson,  B.C. 

Messrs.  Hiram  Walker  &  Sons,  Limited,  are  about  to  install  a 
telephone  system  connocliiii;  their  business  places. 

The  British  Columbia  1  elephone  Company  are  rebuilding 
their  line  between  I'hoenix  and  Cascade,  a  distance  of  25  miles. 
They  intend  also  building  an  exchange  on  Seymour  street.  Van- 


CLARKSOK  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarksoti  Memorial,  Potsdam,  N.Y. 

Organized  under  charter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


ELECTRICIAN 

with  good  general  experience,  wants  position 
with  lighting  t  r  power  plant.  Good  on  inside 
and  outside  construction  meters  and  long  dis- 
tance work  Address  Box  37,  Electrical 
News.  Toronto,  Ont. 


GOOD  BVSINBSS  OPPOR.TVNITY. 

For  sale.— Half  interest  in  electrical  fixture 
and  supply  company  $<, 000  to  $6,000  wanted  to 
increase  present  business.  Practical  man  pre- 
ferred. Splendid  showing  $10,010  worth  of 
contracts  in  hand  at  present.  Full  investiga- 
tion solicited. 

Co  iK  S  Business  Exchange,  Suite  3.  536  Has- 
tings Street,  upstairs,  <  pposite  Molsons  Bank, 
\  ancouver.  ri.C. 


THE.  GRELATILST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
of  their   Steam  Plants. 


The  Canadian  Casualty 


6  Boiler  Insurance  Co. 


22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.   Write  us. 

TELtPHONE  MAIN  4081. 

A.  G.  C.  DINNICK,  Managing  Director 


Robb-Armstrong  Corliss  Engines 

.  .  .  Horizontal  and  Vertical  .  .  . 

Simple,  Tandem  and  Cross  Compound 


ROBB  ENGINEERING  CO.,  Limited 


AMHERST,  N.S. 


.  ^  —  ...ms^  f  WILLIAM  McKAY,  320"Ossington  Av«nue,  Toronto. 
AHFNTSi  WATSON  JACK  &.  COMPANY.  Bell  Telephone  Bldg.,  Montreal. 
nUtn  I  W  ( J  p  PORTER.  355  Carlton  St..  Winnipeg. 


August,  1905 


THE  CANADIAN  ELECTPICAL  NEWS 


TRADE  NOTES. 

The  Robb  Engineering-  Company  lias  received  an  order  from 
the  AUis-Chalmers-Bullock,  Limited,  for  a  75  horse  power  engine 
for  the  C.  P.  R.  shops  at  Moose  Jaw. 

The  Hill  Electric  Switch  Company,  Montreal,  have  received 
contracts  to  construct  switchboards  for  the  C.  P.  R.  at  Brandon, 
Man.,  and  the  Valleyfield  Electric  Light  Company  at  Valleyfield, 
Que.    The  latter  order  was  placed  by  John  Forman. 

The  United  Electric  Company  have  been  compelled  to  move 
their  factory  on  account  of  the  property  which  they  occupied  on 
Niagara  street  having  been  purchased.  They  are  moving  into 
the  factory  on  King  street  west  formerly  occupied  by  Cowan  & 
Companyand  will  eventually  move  their  offices  also  to  this  buikling. 

During  the  latter  part  of  July  a  new  firm — McLean  &  Sophus — 
commenced  business  at  301  St.  James  street,  Montreal,  as 
mechanical  engineers  and  machinery  merchants.  Mr.  McLean 
is  a  Canadian  and  an  old  McGill  Boy,  having  graduated  in  1899, 
carrying  off  the  1851  scholarship,  after  which  he  carried  on  re- 
search work  at  the  Victoria  University  (then  Owen's  College), 
Manchester,  England.  For  a  number  of  years  he  has  been  con- 
nected with  a  well-known  firm  of  engineers  of  that  city,  until  now 
he  has  returned  to  his  native  land.  Mr.  Sophus  has  been  con- 
nected with  a  firm  of  electric  wire  and  cable  makers  in  Manches- 
ter, England,  forfour  years  ending  December,  1904,  and  his  ex- 
perience in  a  works  of  this  kind  will  ensure  the  safe  handling  of 
the  electrical  goods  which  the  firm  will  carry.  A  specialty  is  be- 
ing made  of  reduction  gearing  for  electric  motors,  etc.,  both 
spur  and  worm  gears;  also  standard  and  limit  gauges  for 
machine-shop  use. 


Tenders  are  invited  by  the  city  of  Vancouver,  B.C.,  up  to 
August  14th,  for  an  electric  lighting  system  to  consist  of  350 
lamps  or  more.  Tenders  will  be  considered  for  9.6  ampere 
direct  current  and  for  7.5  ampere  series  alternating  enclosed 
arcs.  The  contract  will  be  awarded  for  a  term  of  five  or  ten 
years. 


FOR 

IMMEDIATE 
SHIPMENT 


Q  Water  Wheel  Plant  consisting  of 
pair  of  our  30  in.  V^rocker  Turbines 
horizontally  set  in  central  discharge 
Steel  Case.  All  complete  with 
Draft  Tube,  Driving  Pulley  and 
Woodward  Governor. 

Q  We  have  this  plant  in  stock  ready 
for  instant  shipment. 

QvVe  invite  enquiries  and  will 
promptly  furnish  complete  infor- 
mation. 

Q  We  can  make  the  price  attractive. 


CO.,  [|MIT[D 

SHERBROOKE,  QUE. 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO., 

Montreal,  P.  Q.  Limited 


Boilers 

All  sizes  and  all  pressures 
Prompt  delivery. 


Worthington"  3  inch,  4  Siatio  Turbine  Pui 


Pumps 


"  Wortliiii^loii  "  Pumps 
for  Water  Works  and 
Mines. 


Water  Wheels 


"Doblc"  Water  Wheels 
lor  hii^h  heads. 


Mill  Machinery 


Sole  Manulaciurers  In  Canada  lor  'WoriHinQion"  TiirDlne  Pumps  and 

''DoDiG"  Waier  WDggis 
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CLASSIFIED  INDEX  OF  ADVER.TISERS. 


ALTERNATORS. 

Allis-Chalmers-Hullock   ix 

Canailian  General  lilcciiic  Co   I 

Klectric  Repair  and  Conuacling  Co.  ...  II 

Electrical  Construction  Co.  of  Lomlon. .  .  1\' 

I'ringle  Co.,K.  E.  T   vi 

Tackard  Electric  Co   viii 

Thompson  &  Co  ,  Fred  

United  Electric  Co.,  Limited  

BABBITT  METAL. 

Canada  Metal  Co   II 

Syracuse  Smeliini;   Woiks   1\' 

BOILER  INSURANCE. 

Canadian  Casualty  Iniilcr  Insurance  Co.  ii 


BOOKS  AND  MAGAZINES. 

Canadian  Hardware  &  Metal  Merchant.  11 
Standard  Wiling   xii 


BELTING. 

Sadler  &  Haworth   xiii 

BOILERS. 

Goldie  &  McCulloch  Co   iv 

Hamilton  Mfg.  Co.,  \Vm   xiv 

Kobb  Engineering  Co   i; 

COMMERCIAL  AGENCIES. 

Hradstre^t's   xii 

CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Firsbrook  Box  Co   II 

Stuart- Ilowland  Co   II 

CASTINGS. 

Turner  Bros   xiv 


CONVEYING  MACHINERY 

Borden  &  Selleck  Co  


CONDUIT  TUBING 

CoUyer  cS:  Brock   x 

Montreal  Electric  Co     xiv 

Richmondt  Conduit  Co   xi 

DYNAMOS  AND  MOTORS. 

AUis-Chalmers-Bullock   ix 

Canadian  General  Electric  Co   I 

Collyer  &  Brock   x 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. . .  IV 

Packard  Electric  Co   viii 

Pringle  Co.,R.  E.  T   vi 

Starr,  Son  &  Co.  John   xi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I,  IV 

ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xii 

Armstrong,  H.  J   xii 

Brandeis,  Charles   xii 

Canadian  White  Company   xiv 

Collyer  &  Brock   x 

Electric  Repair  and  Contracting  Co   II 

Fielding,  John  S   xii 

(iest,  Guy  M   xii 

Kelsch,  R.  S   xii 

Merrill,  E.B   xii 

Marchand  &  Co.,  P.  E   xi 

Parke,  R.  J   xii 

Starr,  Son  &  Co.,  John    xi 

Thompson  &  Co.,  Fred   IV 


ENGINES  (STEAM). 

Allis-Chalmers-Hullock   ix 

C.oldie  &  McCulloch  Co   iv 

Waterous  Co   i 

Rol)b  Engineering  Co   ii 


ENGINES  (GAS  AND  GASOLINE). 

Goldie  &  McCulloch  Co  

Hamilton  Mfg.  Co.,Wm  


ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   iv 

Canada  Metal  Co   II 

Collyer  &  Brock    x 

Dawson  &  Co.,  J.  A   x 

Forman,  John   x 

Hicks  Electric  Co   xi 

Kelvin  &  James  White,  Ltd   II 

Munderloh  &  Co   IV 

Ness,  McLaren  &  Bate   IV 

Northern  Electric  &  Mfg.  Co   206 

Pringle  Co.,The  R.  E.T   vi 

Packard  Electric  Co   viii 

ELECTRICAL  INSTRUMENTS. 

Foxcroft  &  Duncan   IV 

Kelvin  &  James  White,  Limited    II 

Weston  Electrical  Instrument  Co    xii 

GENERATORS. 

AUis-Chalmers-BuUock    ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. . .  IV 

Packard  Electric  Co   vii 

Pringle  Co.,R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

GLOBES  AND  CARBONS 

Gary,  Edward  E   x 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xiv 

INJECTORS. 

Penberthy  Injector  Co   xiii 

JUNCTION  BOXES. 

Chase-Shawmut  Co   xiii 

LIGHTNING  ARRESTERS. 

Kelvin  &  James  White,  Limited   II 

Pringle  Co.,  R  E.  T   iv 

LAMPS. 

Allis-Chalmers-Bullock   ix 

Canadian  General  Electric  Co  I 

Canadian  Westinghouse  Co  HI 

Electric  Repair  and  Contracting  Co   II 

Forman,  John   x 

Packard  Electric  Co.,  The   vii 

Pringle  Co.,  R.  E.  T   vi 

Sunbeam  Lamp  Co   v 

Thompson  &  Co.,  Fred   IV 

MAGNET  STEEL. 

Turner  Bros     xiv 

METERS. 

Packard  EKctric  Co   viii 


OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 

POLES 

Farwell,  J.  B   xii 

Woodman  Bros     xii 

PUMPS. 

Goldie  &  McCulloch  Co   iv 

McDougall  Caledonian  Iron  Works.John  iv 

PULLEYS. 

Goldie  &  McCulloch  Co   iv 

REPAIRS  (ELECTRICAL  ) 

Collyer  &  Brock   x 

Chase-Shawmut  Co   xiii 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   IV 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   ii 

SWITCHES. 

Bongard  &  Co.,  C.  W   vi 

Chase-Shawmut  Co   xiii 

Hill  Elcetric  Switch  Co   206 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Electric  Repair  and  Contracting  Co.  . .  II 

Electric  Construction  Co.  of  London   IV 

Foxcroft  &  Duncan    IV 

Hill  Electric  Switch  Co    206 

Kelvin  &  James  White,  Limited    II 

Ness,  McLaren  &  B.ile   IV 

Pringle  Co.,  R  E.  T   vi 

Thompson  &  Co.,  Fred   l\ 

United  Electric  Co  I, IV 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  &  Mfg.  Co   206 

Ness,  McLaren  &  Bate   IV 

Stuart  -  Rowland  Co   II 

Starr,  Son  &  Co.,  John   xiii 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   xi 

TURBINES. 

Hamilton  Mfg.  Co.  Wm  , .  xiv 

Jenckes  Machine  Company    iii 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

Allis-Chalmers-Bullock    ix 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.    .  .  II 

Packard  Electric  Co   viii 

Pittsburgh  Transformer  Co   vii 

Pringle  Co.,  The  R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I,IV 

WIRES  AND  CABLES 

Canada  Metal  Co   II 

Chase-Shawmut  Co   xiii 

Philips  Electrical  Woiks,  Eugene  F   I 

Wire  &  Cable  Co  


"1 

J 


Made  by 
Hart  Mfg.  Coy. 


"Diamond  H"  Switches 

Push  Flush  Switches 

Flush  Receptacle  and  Plug 

Automatic  Door  Switches 

Rotary  Flush  Switches 

Steel  Wall  Appliances 

Rotary  Standard  Switches 

Send  fur  Catalogue  B, 

.    .    .    Agents   .    .  . 

C.  W.  BONGARD  &  CO., 

Toronto,  CAN  AID  A 
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PUBLICATIONS. 

L  News  1 


ing  fo, 


of  th"; 


Kindly  mention  the  Canadian  Eli 
Catalogues  referred  to  below. 

The  Great  North- Western  Telegraph  Company  have  issued  a 
general  reference  book,  which  contains  a  Hst  of  officers,  rates, 
connections,  etc.,  and  should  be  found  very  useful  to  patrons  of 
the  teleg-raphic  service. 

The  latest  catalogue  from  Messrs.  J.  G.  White  &  Company, 
engineers  and  contractors,  New  York,  is  designated  "Interurban 
Railway  Construction".  It  shows  a  number  of  splendid  plants 
installed  and  other  works  executed  by  this  company. 

A  booklet  describing  the  Koerting  gas  engines  has  been  re- 
ceived from  De  La  Vergne  Machine  Company,  138th  street.  New 
York.  A  view  is  shown  of  a  40,000  h.  p.  installation  of  two-cycle 
engines  operating  direct  and  alternating  current  generators  in 
parallel. 

"The  Insulator  Book"  is  the  title  given  to  catalogue  No.  8 
issued  by  the  Locke  Insulator  Manufacturing  Company,  of  Vic- 
tor, N.  Y.  The  catalogue  brings  before  the  engineering  world 
the  types  of  insulators  which  are  recognized  as  best  adapted  to 
the  conditions  of  various  climates. 

The  Crocker-Wheeler  Company,  of  Ampere,  N.J.,  have  re- 
printed an  article  entitled  "An  Electrified  Railway  Shop,"  pre- 
pared by  Mr.  Roy  V.  Wright,  then  mechanical  engineer  of  the 
Pittsburg  and  Lake  Erie  Railroad.  Mr.  Wright  is  now  associate 
editor  of  The  American  Engineer  &  Railroad  Journal. 

A  thoroughly  practical  book  has  been  placed  on  the  market  by 
Longmans,  Green  &  Company,  39  Paternoster  Row,  London, 
E.C.  It  is  entitled  "Mechanics  for  Engineers",  the  ground 
covered  being  that  required  for  the  intermediate  examination  of 
the  University  of  London  in  mechanics.  The  price  of  the  book 
is  four  shillings. 

The  Canadian  General  Electric  Company  have  issued  Section 
4  of  their  Supply  Catalogue.  Although  devoted  entirely  to 
switches,  it  c  Mitains  84  pages  and  upwards  of  150  illustrations, 
making  perhaps  the  most  extensive  and  complete  catalogue  of 
the  kind  which  has  ever  been  published.  Flush,  knife  and  snap 
switches  are  shown  in  a  very  wide  range. 


The  Canadian  Buffalo  Forge  Company,  of  Montreal,  have 
issued  the  1905  edition  of  their  general  catalogue,  which  de- 
scribes and  illustrates  the  large  line  of  machinery  and  apparatus 
which  they  manufacture,  including  Buffalo  forges,  blacksmiths' 
tools,  power  blowers  and  exhausters,  heating  and  ventilating 
pumps,  disc  wheels,  armour-plate  handle  cutters,  etc. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 
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SUNBEAM 

THE  LAMP  OF  QUALITY 


The  Highest 
Priced  Lamp 
on  the  Cana- 
dian Market 


Used  by  the 
Largest  Cen- 
tral Stations 


.    .   Made  in  Canada  by  .  . 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED 

Facory,  ST.  CATHAR.INES. 


Main  Office  TORONTO. 
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PAQFIC  COAST  EXCURSIONS. 

Diirini;-  Jiiiio,  July,  Auiivist  and  Soptombor  tlu-  C"h'Ka,i;o  and 
North  Woslorn  Railway  will  sell  from  Chicago  romul  trip  ox- 
ciirsion  tiokots  to  San  Francisco,  Los  Angol.s,  I'orllaiid, 
Ore.  (Lewis  &  Clarke  Exposition),  Seattle,  X'it  toi  ia  aiul  \  ,111- 
couver  at  very  low  rates.  Corresponding  1\  i  lioap  lauvs  IVoni 
all  points  in  Canada.  Choice  of  routes,  lu  st  of  train  sei  \  iee, 
lavor.ible  stopovers  and  liberal  letinii  limits.  Kales,  lolilers 
and  full  information  can  be  obtained  t'roin  H.  II.  noinu-tt, 
Ceneral  .Aifent,  2  East  Kini;  St.   Toronto,  Onl. 


SPARKS. 

Mr.  E.  IL  Farrow,  for  some  years  local  manager  of  the  Bell 
Telephone  t'ompany  at  Belleville,  Ont. ,  has  been  succeeded  by 
Mr.  Pyke,  ot  Lindsay.  Mr.  Farrow  has  joined  the  construction 
ilep.ii  tnu  rit  oF  the  company. 

riu-  Xoi  th  Wellington  Telephone  Company,  Limited,  was  in- 
corpor.iti'd  last  month.  It  is  proposed  to  construct  and  operate 
a  telephone  system  in  the  counties  of  Wellington  and  Dufferin 
and  to  have  the  head  office  at  Arthur.  Mr.  J.  M.  Roach,  01 
Arthur,  is  one  of  the  promoters. 


\  STEAM   PLANTS  | 


t  We  can  supply  complete  steam  plants  for  any  | 

Jj  purpose.    This  will  include  Engines  (Wheelock,  Corliss  or  % 

I  the  Ideal  high  speed),  Boilers,  Condensers,  Pumps,  Heaters,  J 

♦  Piping,  Valves  and  all  other  accessories.  We  make  a  specialty  j 

1  of  Electrical  Power  Plants.  * 

z  « 

«   SEND  FOR   ESTIMATES   f 


THE  GOLDIE  &  McGULLOCH  CO.,  LIMITED 

GALT,  ONTARIO,  Cf\Nf\Df\ 


4, 

2  We  Make  Wheelock  Engines,  Corliss  Engines  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps.  Water  ^ 
2  Wheels,  Oatmeal  Mill  Machinery,  Flour  Mill  Machinery,  Gyrators,  Wood-Working  Machinery,  Shingle  Machinery,  Heading  and  T 
^  Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull-  T 
2       eys.  Safes,  Vaults  and  Vault  Doors.  • 


HUBBELL  SHADE  HOLDER 

This  Holder  is  made  in  two  parts,  consisting^  of  a  Slit  Screw 
Collar  and  Holder. 

It  may  be  attached  to  any  standard  socket  without  the  use  of 
tools,  and  is  as  firmly  held  in  place  as  if  it  were  a  part  of  the  shell 
itself,  holding-  the  shade  or  globe  in  a  direct  or  true  center,  and  its 
rigidity  prevents  (by  ill  use  or  otherwise)  the  shade  from  being 
sprung  from  a  correct  position. 
There  are  no  projecting  screws  or  lugs  to  present  an  unsightly  appearance. 

Code  Word  List  No.  Factory  No.        Sfd.  Pkg. 

Peleium  17484  5339  2^2"  Per  Gro.  5  Gro. 

Pelekyde  17485  5340  3X"  Per    "    i  " 


Manufactured  and  sold  in  Canada  under, 
Hubbell  Canadian  Patents  by 


R.  E.  T.  PRINGLE  CO.,  limited 

Ma.nufacturers  atnd  Dealers  in 

ELECTRICAL  APPARATUS  AND  SUPPLIES 

ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT. 

Show  Koom,  18  VICTORIA  SQ.,  MONTREAL 
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STEEL  CABLES. 

In  power  transmission  work  spans  have  occasion- 
ally to  be  dealt  with  which  cannot  be  carried  out  with 
copper  conductors,  and  resort  has  then  to  be  had  lo 
steel  cables.  The  use  of  such  cables  would  appear  to 
involve  an  excessive  drop.  In  order  to  investigate 
the  matter  the  Allgemeine  Elektricitats  Gesellschaft 
has  recently  carried  out  some  experiments,  the  results- 
of  which  show  that  the  drop  with  alternating  currents 
is  not  so  much  in  excess  of  that  obtained  with  direct 
currents  as  might  have  been  expected.  The  difference 
increased  with  the  cross-section  of  the  conductor  and 
the  current,  and  decreases,  for  a  given  total  cross- 
section,  as  the  strands  are  made  smaller  and  more 
numerous. 


THE  CANADIAN  NATIONAL  EXHIBITION. 

One  of  the  leading  attractions  of  the  Canadian  National  Exhi- 
bition in  Toronto  since  its  inception  has  been  the  Process  Build- 
ing, in  which  are  shown  a  score  and  more  of  producing  industries 
in  actual  operation.  Among  other  manufactures  shown  this  year 
will  be  a  complete  demonstration  of  the  manufacture  of  pure 
food,  illustrations  of  the  various  forms  of  textile  manufacture, 
complete  boot  and  shoe  making,  manufacture  of  Canadian  tweeds 
and  other  cloths,  spring  beds  and  other  articles  of  domestic  use, 
silk  weaving,  printing,  lithographing  with  the  latest  presses  and 
machines,  type-setting,  binder-twine  making,  and  so  on,  making, 
undoubtedly,  one  of  the  most  interesting  attractions  ever  offered 
at  any  exhibition,  as  well  as  one  of  the  most  instructive.  The 
Exhibition  will  this  year  be  held  from  August  26th  to  September 
nth. 


The  town  of  Revelstoke,  B.  C,  has  ordered  a  2,000  light  alter- 
nator, including  switchboard  and  exciter,  from  the  Canadian 
General  Electric  Company. 


SPARKS. 

The  New  Brunswick  Telephone  Company  held  their  annual 
meeting  at  Fredericton  June  13th,  when  it  was  decided  to  pro- 
ceed at  once  with  the  erection  of  a  new  exchange  at  Fredericton, 
to  cost  about  $6,000.  The  following  officers  for  the  ensuing 
year  were  elected  :  President,  Hon.  A.  G.  Blair  ;  vice-president, 
J.  L.  Black  ;  treasurer,  Hon.  F.  P.  Thompson  ;  secretary,  W.  E. 
Smith. 

Bath,  N.B.,  is  well  provided  with  telephones,  there  being  four 
companies  doing  business  there,  namely  Michael  Welch  Tele- 
phone Company,  New  Brunswick  Telephone  Company,  Union 
Telephone  Company  and  Consolidated  Telephone  Company. 

The  exceptionally  warm  season  has  resulted  in  an  avalanche 
of  orders  for  desk  and  ceiling  fans.  The  Electric  Engineering 
Company,  who  are  agents  for  the  Century  Electric  Company,  of 
St.  Louis,  Mo.,  have  already  placed  more  than  thirty  ceiling  fans 
this  season,  not  to  mention  the  quantities  of  12"  and  16"  desk 
fans  for  alternating  current.  This  concern  are  also  doing  a  large 
business  in  single  phase  motors  ranging  from  one  to  five  horse 
power,  adapted  for  any  frequency  from  25-133  cycles.  They 
handle  also  the  Robins  and  Myres  direct  current  ceiling  and 
desk  fans,  for  which  there  has  been  a  very  active  demand  this 
season. 

The  Toronto  and  Niagara  Power  Company  have  arranged  to 
extend  their  lines  for  power  transmission  into  Western  Ontario. 
Mr.  Frederic  Nicholls,  manager  of  the  company,  recently  gave 
the  following  statement  of  the  proposed  plans:  "The  company 
has  arranged  to  extend  its  power  lines  westward  as  far  as  Lon- 
don, touching  at  Brantford,  Paris,  Woodstock,  Ingersoll  and 
other  points  on  the  way.  The  company  also  intends  to  build 
branch  lines  to  Gait,  Preston,  Hespeler,  Guelph,  Berlin,  Waterloo, 
and  other  towns  in  the  western  peninsula.  The  works  of  the 
company  at  Niagara  will  be  completed  next  year.  The  tail-race 
tunnel,  wheel  pit,  head  works,  power-house,  etc.,  are  being  con- 
structed for  the  full  output  of  125,000  horse-power.  At  the  start, 
water  wheels  and  generators  for  one-half  the  capacity  will  be 
installed,  but  as  everything  else  for  the  full  output  will  be  com- 
plete, it  will  take  only  a  comparatively  short  time  to  add  addi- 
tional wheels  and  generators.  Inasmuch  as  the  works  are  not 
complete,  no  definite  cost  can  be  ascertained,  but  the  company 
expects  to  be  able  to  offer  power  at  such  attractive  prices  as  will 
induce  a  good  demand  for  it." 


Pittsburgh  Trarvsformers. 


Pittsburgh  transformers  are  the  best  trans- 
formers made.  If  you  are  not  already  using 
them  it  will  pay  you  to  write  for  the  price- 
list  and  proposal  form.  Better  send  for  it 
anyhow,  whether  you  are  in  the  market  or  not. 


Pittsburgh  Transformer  Company 

Pittsburgh.  Pa. 
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TYPE  -R" 


THE  PACKARD 

ELECTRIC  CO. 


LIMITED 

St.  Catharines 


Montreal 


Winnipeg 


Type  "G" 
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ALLIS-OHALMERS-BULLOOK 


LIMITED 


A  3,000  k.  w.  Bullock  alternating  current  generator,  flywheel  type,  direct  connected  to  an  Allis-Chalmers  vertic 

cross  compound  engine. 


ELECTRIC  LIGHT  AND  POWER  PLANTS 


ALTERNATING  CURRENT— Belted,  engine,  flywheel  and  vvaterwheel  type  generators,  induction  motors,  synchror 

ous  motors,  rotary  converters,  transformers. 
DIRECT  CURRENT — Belted  type  motors  and  generators,  engine  type  generators,  small  bipolar  and  multipola 
motors  and  generators,  teaser  equipments  for  printing  presses,  switchboards. 


Works:  MONTREAL 
™1  :  HALIFAX,  TORONTO,  WINNIPEG,  NELSON.  VANCOUVER 
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Switchboards  and  Panelboapds 

COLLYER  &  BROCK 

MONTREAL 

f    Corvdviit    Boxes,   Bushings,   Lockrvvits    evnd  Fittings 
Also  MsinufRctvire       of   evcry    dcscHption,   a-s   well    a^s   Knife  SwitcKes 
[    and   Enclosed   Fvises.  n§         ^  ^ 

GET  OUR  PRICES  BEFORE  ORDERING. 

LINE    AND   CONSTRUCTION  MATERIAL 

S  11;K1.  POLKS  HARE,     RUBBER    COVERED     AND  LIGHTNING  ARRESTERS 

TIES  WEATHERPROOF  WIRES  AND  BRACKET  ARMS 

HANGERS  CABLES  RAIL  BONDS 

STRAIN  INSULATORS  EARS  INSULATORS 

WOODEN  POLES  STOMBOUGH  GUY  ANCHORS  GUY  WIRE 

.   .   .    A-T_.SO  -   .  - 

CAR  SEATS  TROLLEY  CORDS  GEARS  AND  PINIONS 

TROLLEY  BASES  INSULATING  MATERIALS  ARMATURE  COILS 

W  HEELS  AND  HARPS  CAR  CURTAINS  HARD  FIBRES 

FIELD  COILS  TROLLEY  POLES  TAPES 

and  Street  Railway  and  Electrical  Material  of  Every  Description. 

j_  A.  DAWSON  &.  CO..  „yN'i^'i£*'5ufc. 


Imported  Electpical  Specialties 


Non-Aging  Sheets  and  Stampings  for  all  types  of  Electrical  Machinery 
"COHESIVE''  Inner  Globes  and  "FABIUS  HENRION''  Carbons  for  enclosed  arc  lamps 
"  PRIMA"  Steel  Enamelled  Shades 
Porcelain  Rings  for  Socke's  and  Receptacles 

EDWARD  E.  CARY,  Sole  Importer 

2-7   Thames   St.    NEW  YORK 


The  Reason.  "WHY" 

The  Share-holders  are  well  pleased  with 

THE  TREASURER 
The  Treasurer  is  beaming  benignly  upon 

THE  BOOK-KEEPER 
The  Book-Keeper  forgets  to  cuff 

THE  OFFICE  BOY 
The  Office  Boy  never  thinks  now  of  kicking 

THE  DOG 


Is,  BECAUSE  Dividends  are  good  and  regular,  and  the  balance 
is  comfortable  and  on  the  right  side. 
AND  AGAIN  "WHY"? 


BECAUSE 

THE  MANAGER  has  brains  and    uses    them.     He   is  intreasing  his  day- 
load  by  gelling  his  customer  s  io  use  Kl.KCTRIC  SAD-IROXS,  IIFATKRS, 
BROILERS,  TOASTERS,  SOLI  )ER  I  .\G  IKONS,  C.Ll  K   POTS,  ETC. 
Everybody  is  Happy  ! 


Write  for  Catalogvies  and  Prices  to 


JOHN  FORMAN 


708-10  Craig  St., 
Montreal,  Que. 
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THE  FENELON  FALLS  MUNICIPAL  POWER  DEVELOPMENT 


The  first  electrical  equipment  in  Fenelon  Falls  was 
installed,  about  ten  years  ago,  by  Messrs.  McDougall, 
Brandon  &  Austin,  millers,  the  contract  going  to  the 
Royal  Electric  Company.  The  generator  was  a  30 
kilowatt,  1040  volt,  133  cycle,  two-phase  machine  of  the 
S.K.C.  type  and  was  driven  by  the  water  power  located 
right  in  the  heart  of  the  village.  In  1900  the  plant 
was  enlarged,  a  75  kilowatt  machine  being  substituted. 


placed  the  figure  at  approximately  750.  Of  the  balance 
of  the  nominal  power,  the  Lindsay  Light,  Heat  & 
Power  Company  own  eleven-sixteenths  and  the  Sand- 
ford  Furniture  &  Woodenware  Company  owned  the  re- 
maining sixteenth  but  has  lately  sold  it  to  the  Village. 

Under  the  stimulus  of  municipal  ownership,  the 
electrical  business  in  Fenelon  Falls  moved  forward  very 
rapidly,  and  it  was  not  very  long  before  the  authorities 


Fknelon  F.\lls  Powhr  Developmknt — Fai  ls  and  Power  Hoi  se. 


Some  years  after  this  the  Corporation  made  arrange- 
ments to  take  over  the  electric  plant,  the  flour  mill, 
and  that  portion  of  the  water  power  owned  by  the 
McDougall  concern,  and  actually  took  possession  on 
September  ist,  1903,  from  which  date  the  whole  has 
been  run  as  a  municipal  venture. 

The  water  power  of  the  Fenelon  river  is  divided  into 
sixteenths,  as  an  old  measurement  placed  the  minimum 
flow  at  1600  horse  power.  However,  there  is  great 
storage  capacity  immediately  behind  the  falls,  and  the 
available  power  is  unquestionably  much  greater  than 
this  amount.  With  the  mill  property,  the  village 
acquired  four-sixteenths  of  the  flow  of  the  river,  or 
nominally  400  horse  power,  but  conservative  estimates 


found  that  their  75  ki!ov\'aft  maclTine  was  ruiuiing 
over  its  rated  cap;icit}-.  Tlic  critical  point  was  readied 
on  December  ist,  1903,  after  wliich  date  no  more 
lamps  were  taken  on.  This  condition  led  to  the  con- 
sideration of  a  larger  plant.  There  were  demands 
for  power,  and  as  the  village  is  on  the  route  of  the 
Trent  Valley  canal,  and  there  was  the  possibility  of 
having  connection  with  two  railroads,  the  Commission- 
ers took  the  matter  up,  and  decided  to  make  a  full 
development  of  their  power  at  once.  Figuring  upon  a 
minimum  of  750  horse  power,  and  considering  that  the 
flour  mill  required  150,  this  left  600  available  for  the 
proposed  plant,  and  it  was  decided  to  install  an  equip- 
ment at  once  which   would  make  possible   the  delivery 
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of  this  full  amount.  A  smallor  do\ olopinont,  inoro  in 
kccpinij  with  the  demands  of  the  next  few  years,  \\  as 
eonsidered,  but  as  tlie  cost  was  \  erv  little  lower  the 
idea  was  abandoned. 

At  the  time  of  j^oiui^  intii  this  iiuestiini,  the  \'illa^e 
hail  no  debt  whatever,  and  besides  was  noted  for  having 
the  lowest  tax  rate  in  the  province,  the  fig^ure  being  15 
mills,  on  an  assessment  of  about  50'^  of  real 
value.  The  Sandford  Company,  ]ire\  iousiy  mentioned, 
agreed  to  build  a  larger  factory  if  the  L'orporalion  would 
purchase  preferred  stock  to  the  extent  of  $15,000,  and 
it  was  estimated  that  $75,000  would  be  needed  to  buy 
the  flour  mill,  the  water  power,  and  install  the  new 
electrical  plant.  This  meant  the  as.sumption  of  a  debt 
of  Sc)o,oot\  whicii  was  a  serious  matter  for  a  village  of 
1,500  people.  However,  when  the  matter  came  before 
the  ratepayers,  it  was  heartily  endorsed,  and  after  some 
natural  delay,  the  provincial  authorities  gave  the  move- 
ment their  sanction. 

The  designing  of  the  plant  was  placed  in  the  hands 
of  a  hydraulic  engineer  and  an  electrical  engineer; 
specifications  were  issued  and  contracts  awarded,  the 
wing  dam  going  to  the  Ambursen  Hydraulic  Con- 
struction Company,  of  Boston,  Mass.,  the  turbines  to 
the  Jenckes  Machine  Company,  and  the  generator, 
exciter  and  switchboard  to  the  General  Electric  Com- 
pany, of  Sweden,  through  their  Canadian  representa- 
tives. Read  &  Kilmar,  of  Toronto.  The  water  wheels 
will  deliver  600  brake  horse  power  under  a  twenty-four 
foot  head,  and  the  generator  has  a  capacity  of  525 
kilovoltamperes,  with  an  80  per  cent,  power  factor. 

The  wing  dam  is  of  the  "gravity"  pattern,  being 
built  of  reinforced  concrete.  Its  length  is  194  feet,  and 
its  height  approximately  10  feet.  One  remarkable 
feature   of   this    dam    is    that    the     entire  work 


normal  capacit  \-,  but  with  all  fixed  and  running  charges' 
paid,  the  Village  will  have  about  $1,000  left  out  of  the 
amuial  revenue.  The  rates  for  light  and  power  are 
now  low,  but  when  the  load  increases,  they  will  be 
made  still  lower.  The  plant  has  not  been  installed  as 
a  money-making  venture,  but  rather  with  the  hope  of 
inducing  manufacturing  concerns  to  locate  within  the 
Corporation  limits.  If  a  large  company  should  come 
there  and  employ  a  sufficient  number  of  hands,  power 
for  practically  nothing  may  be  counted  upon,  and  this 
is  certainlv  an  inducement.     The  bonus  scheme  is  not 


Fexelon  Falls  Power  Development— View  of  Dam, 

of   construction    occupied    only    22    working  days. 

The  actual  date  of  starting  the  work  on  the  plant 
was  June  13th,  1904,  and  electrical  energy  was  being 
delivered  on  January 5th ,  1905.  The  property,  including 
the  water  priveleges,  but  not  including  the  flour  mill 
building,  cost  the  Corporation  $20,000,  and  the  entire 
cost  of  building  the  dam,  power  house,  etc.,  and 
installing  the  machinery  and  equipping  the  distributing 
lines  was  $30,000. 

The  tax  rate  is  now  17  mills,  but  this  increase  is  due 
to  the  schools  entirely.  So  far  as  the  electrical  plant  is 
concerned,  everything  is  in  a  very  satisfactory  shape. 
Of  course,  the  load  is  not  yet  above  25  per  cent,  of  the 


Fenelon  Falls  Power  Devepopment— Cross-Section  of  Dam. 

approved  of  in  the  Village,  but  the  substitute  oflFered  is 
certainly  a  satisfactory  one. 

At  present  there  are  about  1700  16  candle  power 
lamps,  one  ten,  and  three  fifty  horse  power  motors 
connected. 

The  forebay,  wheelpit,  etc.,  are  all  built  of  concrete, 
and  the  power  house  proper  is  constructed  of  cement 
block.  The  power  house  is  of  the  usual  double  storey 
design,  the  upper  door  being  level  with  the  streets, 
and  the  lower  leading  out  somewhat  above  the  level  of 
the  tail  water.  The  building  is  twenty-six  by  thirty- 
one  feet  instde,  and  with  the  exception  of  the  gallery, 
is    open    from    the    floor  to  the  roof. 

There  are  two  thirtj'-five  inch  hori- 
zontal wheels,  mounted  on  one  shaft, 
and  directly  connected  to  the  generator, 
the  wheels  being  controlled  by  a  Wood- 
ward governor.  There  is  also  a  smaller 
turbine  directly  connected  to  the  exciter. 

The  generator  is  of  the  three-phase, 
550  volts, 60  cycle, revolving  field  pattern, 
and  as  before  stated, has  a  capacity  of  525 
kilovoltamperes,  at  80  per  cent,  power 
factor.  While  being  a  foreign  built 
machine, it  follows  generall}'  the  standard 
practice  of  this  country.  The  speed  is 
200  revolutions  per  minute,  and  conse- 
quently there  are  thirty-six  poles.  The 
exciter  is  of  the  slow  speed,  four 
pole  type,  running  at  six  hundred 
revolutions,  and  giving  a  poten- 
tial of  1 10.    The  capacity  is  fifteen  kilowatts. 

The  switchboard  is  made  up  of  three  panels,  one 
being  for  the  generator  and  exciter,  and  the  other  two 
for  feeder  circuits.  The  generator  panel  contains  the 
usual  complement  of  voltmeter,  three  ammeters  and 
indicating  wattmeter,  synchronizing  lamps,  etc.,  and 
also  an  ammeter  for  the  exciter.  The  sub-panel  con- 
tains the  main  switch,  which  is  of  the  oil-break  pattern. 
From  each  feeder  panel  run  two  circuits,  each  panel 
containing  two  air-break  switches  and  two  ammeters. 
The  sub-panels  are  blank. 

The  plant  operates  continuously,  except  on  Sunday, 
when  it  is  shut  down  during  the  day  time.    The  attend- 
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ants  are  provided  with  record  sheets,  and  hourly  read- 
ings are  taken  of  all  meters,  these  records  being  submit- 
ted to  the  Secretary  of  the  Board, and  kept  on  file  by  him. 

Up  to  the  present  time,  the  plant  has  had  no  trouble 
whatever,  all  having  run  smoothly  since  the  date  of 
starting.  On  the  first  official  test,  there  was  some 
apparent  difficulty,  for  the  equipment  seemed  unable 
to  deliver  more  than  300  horse  power.  A  great  num- 
ber of  attempts  have  were  to  locate  the  trouble, 
but  without  success,  until,  at  a  very  recent  date,  a 
wrong  connection  was  found  in  one  of  the  switchboard 
meters.  It  was  thought  at  first  that  the  wheels  sup- 
plied by  the  Jenckes  Machine  Company  did  not  come 
up  to  the  guarantees,  and  this  rumor  was  used  by  the 
company's  competitors.  This  is  very  much  to  be  re- 
gretted, as  the  Jenckes  people  were  in  no  way  to 
blame,  for  the  last  test  made  showed  that  their  guar- 
antees had  been  entirely  fulfilled.  The  wrongly  con- 
nected meter  left  the  factory  properly  connected,  and 
the  mis-connection  was  made  after  the  apparatus  was 
installed.  This  all  goes  to  show  how  much  trouble 
may  be  caused  by  a  very  little  thing. 

The  Boaid  ot  Water,  Light  and  Power  Com- 
missioners of  Fenelon  Falls  was  composed  last  year  as 
follows: — Dr.  Gould  (Chairman),  M.  W.  Brandon, 
Geo.  Martin,  Jos.  McFarland,  and  F.  A.  McDiarmid, 
Secretary-Treasurer.  Only  one  change  has  been  made  so 
far,  Wm.  Burgoyne  having  taken  Geo.  Martin's  place 
at  the  beginning  of  the  year.  To  these  gentlemen  great 
credit  is  due  for  the  way  in  which  the  installation  of  the 
plant  was  conducted.  They  may  certainly  feel  justly 
proud  of  the  work  accomplished  under  their  regime. 


STREET  LIGHTING. 

At  the  annual  convention  of  the  Incorporated  Muni- 
cipal Electrical  Association  at  Edinburgh,  in  June  last, 


all  that  they  possibly  can  to  promote  economy  at  both 
ends  of  the  line — that  is,  in  the  cost  of  the  production 
of  energy  and  the  efficiency  of  the  light-giver — by  giv- 
ing careful  thought  and  trials  to  these  new  appliances 
as  they  come  along,  and  not  always  waiting  for  the 
results  of  someone  else's  experiments.     The  introduc- 
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tion  of  these  newer  lamps  seems  to  the  author  to  be 
of  the  highest  importance,  as  it  means  the  same  amount 
of  light  as  with  the  carbon-filament  lamps  for  less  than 
half  the  same  expenditure  of  energy,  and  it  is  at  this 
end  of  the  line,  he  feels  sure,  that  the  greatest  ad- 
vances will  be  made,  advances  which  will  have  much 
more  effect  on  the  final  result  than  at  the  power  station 
end,  as  he  would  be  a  bold  prophet  who  would  state 
that  within  the  next  few  years  a  reduction  of  50  per 
cent,  will  be  made  in  the  cost  of  production  of  the 
unit. 

Personally,  the  author  considers  the  Nernst  lamp, 
although  still  far  from  perfect,  to  have  been 
the  saviour  of  the  side-street  lighting  busi- 
ness for  the  electrical  world  ;  the  chief  im- 
provements he  would  suggest  in  its  manu- 
facture are  :  That  the  burner  should  be 
made  a  more  mechanical  job,  and  that  the 
actual  filament  when  broken  should  be 
capable  of  easy  replacement  by  the  user  at 
a  cost  of  a  few  pence,  instead  of,  as  at  the 
present  time,  the  whole  burner  including 
the  heating  coil  and  its  supports  and  con- 
nections being  thrown  away,  at  a  cost  of 
nearly  2s." 


ELECTRIC  SMELTING. 


I-'i:.NELON  F'ai.i.s  Power  I')kvei.opment — Generator. 

Mr.  E.  E.  Hoadley,  of  Maidstone,  presented  an  ex- 
haustive paper  on  "Street  Lighting."  Concluding  he 
said:  "The  author  would  like  to  say  a  word  or  two 
about  the  future  of  side-street  lighting.  With  the 
Nernst  lamp,  the  mercury-vapor  lamp,  the  osmium 
lamp  and  later  still  with  the  tantalum  lamp,  he  has  no 
fear  but  that  central-station  engineers  will  be  able  to 
keep  the  business  in  their  own  hands.  It  behooves 
them  all  in  these  days  of  strenuous  competition  to  do 
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inonts  in  electric  smoltuig  which 
conducted  at  Saull  Ste.  Marie, 
ill  be  commenced  in  about  two 
Mr.  Herault,  of  La  Praz,  France, 
of  the  Herault  system  of  smelting 
come  to  Canada  to  gi\o  the 
efit  of  liis  advice.  hnestigalions 
so  far  made  into  the  electric  system  of  smelling  and 
the  valuable  report  published  on  the  subject  under  the 
auspices  of  the  Canadian  Government  have  attracted 
world-wide  interest,  and  no  less  than  2,500  commend- 
atory letters  from  all  quarters  of  the  habitable  globe 
have  been  received  by  Dr.  llaanel,  Superintendent 
of  Mines. 
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NIAGARA  POWER  IN  TORONTO. 

Vhc  Vovonlo  aiul  \ia_i^ai  ;i  l\n\or  C  oiiipany  pioposc 
tvi  transmit  jo, 000  electric-  sc  power  from  Niagara 
I'alls  to  Toronto,  whicli  power  will  bo  t^onoratod  by 
the  Klectrieal  Development  Company.  The  trans- 
mission lino  terminates  in  a  substation  at  the  inter- 
section of  Davenport  road  and  Huron  street,  close  to 
the  Canadian  Pacific  Railway,  and  just  outside  the  city 
limits.  From  tliis  site  to  the  lake  front  in  a  direct  line 
the  distance  is  some  14,000  It.,  and  it  lies  about  niid- 
w.iy  of  the  loni^th  of  the  city  east  and  west.  At  this 
--ubst.ition  the  pressure  of  the  transmitted  current  is 


l  u..  I    12,000  \  oi.T,  3-Ph.\sh  Cable  at  Toronto. 

transformed  from  about  60,000  to  some  12,600  volts, 
and  the  distribution  at  this  latter  pressure  to  other  sub- 
stations begins.  This  distribution  extends  to  four 
main  substations  with  converting  as  -well  as  transform- 
ing equipments,  and  to  several  substations  where  only 
transformers  are  located.  Two  of  these  converting 
substations  supply  lamps  and  stationary  motors,  and 
two  operate  the  electric  railway  system. 

Electrical  supply  in  Toronto  was  at  one  time  carried 
on  by  competing  interests,  and  this  condition  resulted 
in  the  erection  of  two  steam-power  stations,  one  on 
the  lake  front  at  the  foot  of  Scott  street  and  adjoining 
the  tracks  of  the  Canadian  Pacific  and  Grand  Trunk 
Railways,  and  the  other  on  Terauley  and  Agnes  streets, 
about  4,000  ft.  from  the  railway  and  a  little  more  than 
that  from  the  lake.  Between  these  two  stations  the 
distance  is  about  5,000  ft.  and  each  one  is  within  3,000 
ft.  of  the  most  compact  business  section  of  the  city. 
Consolidation  has  brought  these  two  stations  under 
common  management,  and  in  each  the  power  trans- 
mitted from  Niagara  Falls  will  largely,  if  not  entirely, 
displace  steam. 

At  the  Scott  street  station  on  the  water  front,  which 
was  first  in  the  field,  the  electric  generating  equipment 
includes  direct-current,  constant-pressure  dynamos  of 
125  volts  and  275  volts  respectively,  series  arc  dy- 
namos, and  2,400-volt,  6o-cycle,  single-phase  alter- 
nators. The  125-volt  dynamos  have  an  aggregate 
capacity  of  1,200  k.w.  in  six  machines,  the  275-volt 
dynamos  are  the  equivalent  in  capacity  of  3,600  k.w., 
the  six  alternators  are  rated  at  400  k.w.  each,  making 
their  total  2, 400, and  there  is  a  capacity  for  2,000,  9.6- 
amp.  open  arc  lamps,  or  about  1,000  k.w.  in  arc 
dvnamos.  These  figures  give  the  Scott  street  station 
a'total  dynamo  capacity  of  8, 200  k.  w.  At  the  Terauley 
street  station  the  equipment  consists  entirely  of  125- 
volt,  direct-current  dynamos  with  a  total  rating  of 
1,000  k.w.  From  the  Terauley  street  station  there  are 
operated  incandescent  and  arc  lamps,  and  motors  on  a 
2x1  25-volt,  three-wire  system. 

Four  sorts  of  distribution  service  are  supplied  from 
the  Scott  street  plant.    The  125-volt  dynamos  there 


operate  a  2xi25-\oU,  three-wire  system,  mainly  for 
commercial  incandescent  lamps.  The  275-volt  dy- 
namos operate  another  three-wire  system  exclusively 
for  motors,  and  those  dynamos  are  used  on  the  outside 
wires  of  the  2  \  250-volt  circuits  at  times  of  heavy  load. 
Single-phase,  60-cycle  current  is  distributed  for  in- 
cantlescent  lighting,  more  particularly  in  the  outlying 
districts  of  the  city.  Arc  dynamos  in  the  Scott  street 
plant  operate  open  arc  lamps  mainly  for  street  lighting. 

Some  changes  will  be  made  in  these  lines  of  service 
with  the  introduction  of  Niagara  power.  The  2,400- 
volt,  60-cycle  circuits  will  remain  single-phase,  as  at 
present.  Circuits  of  2  x  125-volts,  three-wire,  are  to  be 
discontinued,  and  the  2  x  250-volt  circuits  are  to  supply 
both  the  lamps  and  motors,  incandescent  lamps  of  250 
volts  being  substituted  for  those  now  in  use  at  about 
125.  In  the  central  business  portion  of  the  city 
bounded  by  Bay,  College  and  Sherbourne  streets  and 
Spadina  avenue,  both  lamps  and  motors  will  continue 
to  be  supplied  with  direct  current. 

Toronto  has  a  width  of  about  14,000  ft.  at  right 
angles  to  the  lake  front,  and  extends  for  more  than 
twice  that  distance  east  and  west.  As  there  are  many 
factories  in  the  outlying  portions  of  the  city,  a  new 
motor  service  with  three-phase,  35-cycle  current  at  600 
volts  is  to  be  provided  for  scattered  motor  loads. 
Circuits  for  this  service  will  be  run  from  some  four  or 
five  transformer  substations  located  in  various  parts  of 
the  city,  and  as  each  of  these  substations  will  contain 
no  moving  machinery  the  constant  presence  of  attend- 
ants will  not  be  necessary. 

The  transformer  station  on  Davenport  road,  near 
Symington  street,  will  be  connected  with  the  terminal 
station  by  an  overhead  line  along  a  course  outside  of 
the  city  limits.  Underground  cables  from  the  Terauley^ 
street  substation  will  deliver  the  12,000-volt  current  to 


1 

Fig.  2 — Cross-Section  of  Yonc.e  Street  Si  b-Station. 

all  of  the  other  transformer  stations  except  the  one  at 
the  terminal  station.  From  this  terminal  station  the 
12,000-volt  current  from  the  step-down  transformers  is 
carried  by  four  lead-covered  cables,  which  run  first  to 
the  Terauley  street  substation,  and  then  go  on  to  the 
steam  and  substation  at  Scott  street.  In  the  Terauley 
street  substation  these  cables  connect  with  four  1,200- 
hp.,  1 2, 000-volt  synchronous  motors.  Each  of  these 
motors  is  direct-coupled  to  a  400  k.w.,  250-volt,  direct- 
current  dynamo  at  one  end  of  the  shaft,  and  to  a  400- 
k.w.,  2,400-volt,  60-cycle,  three-phase  alternator  at  the 
other  end. 

At  the  Scott  street  generating  and  substation  the 
four  cables  connect  with  two  banks  of  transformers  that 
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reduce  tlie  pressure  from  12,000  volts  to  that  for  two 
500-volt,  loo-k.w.,  rotary  converters.  The  total  con- 
verting capacity  at  the  two  substations  is  thus  4,200 
k.w.  At  the  Scott  street  station  there  is  also  to  be  in- 
stalled two  Curtis  steam  turbines,  each  with  an 
alternator  rated  at  2,000  k.w.  and  12,000  volts,  25 
cycle  and  three-phase.  These  turbine  generators  are 
intended  as  a  steam  reserve  and  it  may  be  noted  that 
their  voltage  limits  their  application  to  the  converting 
equipments  before  noted,  and  to  the  transformers  for 
motor  service. 

Each  of  the  four  cables  that  connect  the  terminal 
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Fig.  3 — Load  Curves. 

station  with  the  several  substations  contains  three 
copper  conductors,  each  made  up  of  19  wires,  with  a 
combined  cross  section  equivalent  to  No.  00  wire. 
About  each  of  these  three  conductors  there  is  a  wrap- 
ping of  paper  j{-\n.  thick,  and  around  the  group  of 
three  conductors  there  is  a  layer  of  paper  3-i6in.  thick. 
Outside  of  this  layer  of  paper  comes  the  lead  sheath 
with  a  radial  thickness  of  ^8 -in.,  and  an  external 
diameter  of  -in.  Between  the  insulated  con- 
ductors aiul  the  cncirLllnL^-  layer  of  paper  the  spaces  are 
filled  with  jute.  The  arrangement  of  the  conductors 
and  insulation  is  sliown  in  Fig.  i. 

At  the  Terauley  street  sub-station  the  250-volt  dy- 
namos will  operate  two  in  series  on  the  three-wire 
system,  and  at  the  Scott  street  station  the  500-volt 
rotary  converters  will  be  connected  to  the  outside  wires 
of  the  same  system.  The  2,400-volt,  60-cycIe,  three- 
phase  alternators  at  the  Terauley  street  sub-station  will 
carry  the  lighting  load  in  outlying  districts.  Arc 
dynamos  will  continue  to  operate  the  series  circuits  of 
street  lamps,  but  these  dynamos  will  in  the  future  be 
driven  by  induction  motors.  Each  of  the  sub-stations 
for  motor  service  only  will  have  a  capacity  of  about 
1,000  k.w.  in  transformers. 

The  present  lighting  load  at  Toronto,  according  to 
the  Electrical  World,  from  which  these  particulars  are 
obtained,  includes  about  60,000  incandescent  lamps  on 
the  direct-current,  2  x  250-volt  main  ;  90,000  incan- 
descent lamps  supplied  from  tlie  2,400-volt,  6o-c>cle, 
single-phase  lines,  anil  the  open,  9.0-amp.  arc  lamps 
operated  by  dy  namos  of  2,000  lamps  capacity.  About 
1.200  direct-current  motors,  that  range  up  to  i  10  h.p. 


each  in  capacity,  are  operated  from  the  250  and  500- 
volt,  three-wire  lines. 

Another  set  of  cables  like  those  before  named  starts 
from  the  terminal  station  of  the  Toronto  &  Niagara 
Power  Company,  and  runs  by  the  way  of  Davenport 
road  to  a  sub-station  of  the  Toronto  Railway  Com- 
pany on  Yonge  street.  From  this  sub-station  the 
cables  pass  along  Yonge  to  Bloor  street  east,  and 
thence  to  Sherbourne  street,  which  they  follow  to  the 
steam  and  sub-station  of  the  railway  at  the  lake  front. 
The  total  length  of  this  cable  route  is  about  17,000  ft. 

At  the  sub-station  on  Yonge  street,  a  cross-sectional 
view  of  which  is  given  in  P'ig.  2,  the  cables  connect 
with  three  groups  of  transformers,  each  group  consist- 
ing of  three  350-k.w.  transformers  that  reduce  the 
voltage  from  12,000  to  that  for  a  500-volt,  i,ooo-k.w. 
rotary  converter.  At  this  sub-station  the  converters 
of  3,000  k.w.  total  capacity  connect  with  the  railway 
feeders.  In  the  steam  and  sub-station  at  the  water 
front  the  12,000-volt  underground  cables  connect  with 
five  groups  of  transformers,  each  group  having  a 
capacity  of  1,050  k.w.  and  supplying  current  to  1,000- 
k.w.  rotary  converter.  The  combined  capacity  of  con- 
verters at  these  two  sub-stations  is  thus  8,000  k.w. 

At  High  Park  avenue  it  is  probable  that  another  sub- 
station, with  a  converter  capacity  of  1,000  k.w.,  will  be 
located  for  the  railway  line  in  the  west  end  of  the  city. 

Across  the  street  from  the  steam  and  substation  on 
the  water  front,  there  is  a  battery-house  with  storage 
batteries  of  4,000  amp-hour  capacity  at  550  volts.  On 
the  basis  of  one  hour  discharge  rate  this  battery  has  a 
capacity  of  2,200  k.w.  Near  the  Yonge  street  sub- 
station is  located  another  battery-house  which  will 
contain  another  battery  of  4,000  amp-hour  capacity  for 
the  street  railway. 

On  February  14,  1905,  the  Toronto  street  railway 
was  operated  by  the  steam  generating  station,  on  the 
water  front,  and  by  the  storage  battery  close  to  it. 
During  the  twenty-four  hours  of  that  day  the  average 
amperes  delivered  to  the  railway  system  from  genera- 
tors and  storage  batteries  were  8,653,  at  575  average 
volts.  (See  Fig.  3.)  The  maximum  amperes  delivered 
by  the   generators    reached    12,000,    the  maximum 


Fig.  4 — General  Arrangement  of  Front  Strkef 
Sub-Station. 

battery  load  was  3,000  amperes,  and  the  maximum 
load  of  the  system  was  15,000  amperes.  The  maximum 
generator  load  of  1 2,000  amperes  at  575  volts  repre- 
sents 6,900  kilowatts.  It  seems,  therefore,  that  the 
8,000  k.w.  in  capacity  of  rotary  converters  to  be  in- 
stalled at  the  steam  generating  station  and  in  the 
Yonge  street  sub-station,  together  with  the  two  storage 
batteries,  will  be  somewhat  in  excess  of  present  re- 
quirements. 

The  two  lunises  for  the  4,000  amp-hour  batteries  are 
of  nearl)  the  same  design,  eacli  being  a  i'>ne-st oiey 
brick  building,  with  tile  lloor  laid  on  concixti',  an>.l  a 
tar  and  gravel  roof  suppoi  teil  on  wooden  timbers.  I'rr 
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the  battery-house,  on  Front  slrool,  near  Iho  stoam 
ijenerating  station  the  length  is  126  ft.  5  in.,  and  tlio 
width  67  ft.  (■>  in.  outside.  Like  the  other  luniso  tliis 
one  has  a  monitor  with  side  windows  runninj^  aloni; 
the  center  of  its  roof  in  the  direction  of  greater  longtli. 
From  tile  tloor  to  the  lowest  point  of  roof  timbers  Ihe 
height  is  18  ft.  In  its  interior  the  house  is  divided  in- 
to three  bays  by  two  rows  of  wooden  posts  that  sup- 
port the  roof  tiinbors,  an>.l  Ihoio  are  Iwo  rows  of 
b.itler\  cells  in  oacli  aisle.  l'"i\e  rows  contain  45  cells 
each,  and  the  sixth  row  _|S  cells,  all  ol  the  jjj  cells  be- 
ing connected  in  series  to  Iced  the  railway  lines. 

On  Vonge  street  the  new  balter\ -house  measures 
101  ft.  I)  in.  in  greatest  length,  audi);  It.  wide,  outside, 
exclusive  of  the  boiler-room.  The  six  battery  rows 
contain  276  cells  in  all.  In  each  luiuse  there  are  three 
six-inch  sewers  between  the  six  rows  of  cells,  and 
catch-basins  comiect  with  these  sewers  at  intervals  of 
15  ft. 

At  the  Front  street  generating  station  of  the  railway 
svsteni  some  changes  have  been  made  by  w  hich  a 
space  about  80  ft.  long  and  O4  ft.  wide  is  devoted  to 
the  transforming  and  converting  apparatus.  On  one 
of  the  longer  sides  of  this  area  the  12,000-volt,  three- 
phase  oil  switches  and  busbar  compartments  are 
located  on  th  main  floor,  with  the  static  discharge  com- 
partments underneath  in  the  basement.  (See  Fig.  4.) 
Parallel  with  the  row  of  oil  switches  comes  that  of  the 
15  350-k.w.  air-blast  transformers  that  step  down  the 
I  2, 000-volt  current  for  the  rotary  converters  that  feed 
the  railway  at  about  575  volts.  The  motor-driven 
blowers  for  these  transformers  are  in  the  basement  be- 
neath. In  another  parallel  row,  distant  about  9  ft. 
from  the  transformers,  are  the  five  i,ooo-k.w.  rotary 
converters,  and  beyond  these  is  the  switchboard,  with 
connections  to  the  railway  and  battery  feeders.  At  one 
end  of  this  board  sets  a  motor-driven  booster  for  the 
railwa\-  feeders. 

The  new  railway  sub-station  on  Yonge  street  (Fig. 
2)  is  a  nearly  rectangular  building,  53  ft.  8)4  in.  wide, 
and  go  ft.  11^  in.  long,  both  dimensions  taken  inside. 
In  height  above  the  ground  outside  the  sub-station 
measures  about  34  ft.  to  the  edge  of  the  roof,  and  the 
height  inside  from  the  main  floor  to  the  lowest  cords 
of  the  roof  trusses  is  also  34  ft.  Beneath  the  main 
floor  is  a  basement  with  a  height  of  g  ft.  6  in.  The 
construction  of  this  building  is  fireproof  to  a  high  de- 
gree, the  walls  being  of  brick,  reinforced  with  steel 
columns,  the  floor  of  concrete  on  steel  beams,  and  the 
roof  of  tile  supported  by  steel  I-bars  and  trusses  and 
covered  with  tar  and  gravel.  A  15-ton  crane  sweeps 
almost  the  entire  area  of  the  station  inside.  The  main 
floor  is  designed  to  carry  five  1,000  k,  w.  rotary  con- 
verters and  15  350-k.  w.  transformers,  which  are  con- 
nected in  groups  of  three  for  serving  the  rotaries. 

It  may  be  noted  that  the  capacity  for  5,000  k.  w.  in 
rotary  converters  at  this  sub-station  is  the  same  as  that 
at  the  sub-station  on  Front  street,  so  that  the  ultimate 
capacity  of  equipment  at  these  two  sub-stations  will 
reach  10,000  k.  w.  exclusive  of  the  booster  sets. 

The  transformers  and  converters  at  the  Yonge  street 
sub-station  are  arranged  in  two  parallel  rows  in  the 
central  portion  of  the  main  floor. 

On  the  longer  side  of  the  sub-station  next  to  the 
transformers  is  the  row  of  12,000-volt,  three-phase  oil 
switches,  and  beneath  these  in  the  basement  are  the 


coinpartinents  with  busbars  of  equal  voltage.  Along 
the  opposite  side  ol'  the  station  is  the  switchboard  for 
railway  feeders,  which  receive  current  from  the  rotary 
converters  at  about  575  volts.  Space  at  one  end  of  this 
switchboard  is  provided  for  a  motor-driven  booster. 
Ivach  grovip  of  I  ransforniers  is  provided  with  a  reactance. 
Beneath  I  he  row  of  transformers  there  is  an  air-tight 
chamber,  i.:;rt.  wide,  in  the  basement,  and  an  air 
pressure  for  the  transformers  is  maintained  in  this 
space  by  a  motor-driven  blower  near  one  end. 

The  transformers,  motors,  converters  and  turbine 
generators  above  named  are  being  supplied  by  the 
Canadian  General  Electric  Company. 


PAPER  INSULATED  CABLES. 

In  the  course  of  a  paper  entitled  "  Data  Relating  to 
Electric  Conductors  and  Cables,"  read  by  Mr.  H.  W. 
Fisher  before  the  American  Institute  of  Electrical  Engi- 
neers at  their  recent  general  meeting  at  Asheville,  it 
was  stated  that  with  paper  cables  the  variation  of  capa- 
city with  change  of  temperature  was  generally  the 
greater  the  less  viscous  the  compound.  With  a  certain 
oil  insulating  compound  the  capacity  would  be  expressed 
by  the  empirical  equation  C  =  1.384 -I- (T  -  32)'-59,  in 
which  C  is  microfarads  per  mile  and  T  is  the  tempera- 
ture in  degrees  Fahrenheit.  Oily  compounds  w-ere  the 
best  because  the  cables  were  readiest  handled  in  cold 
weather  and  off"ered  the  highest  resistance.  Hence, 
the  old  idea  of  demanding  high  insulation  resistance  in 
megohms  per  mile,  which  was  best  obtained  by  the  use 
of  hard  compounds,  was  incorrect,  and  the  better  in- 
formed engineers  of  to-day  either  did  not  mention  insu- 
lation resistance  at  all  or  else  specified  25  to  100 
megohms  per  mile,  depending  upon  the  size  of  the 
conductor  and  thickness  of  insulation.  The  accom- 
panying table  gives  the  thickness  of  paper  recom- 
mended for  diff'erent  working  pressures  and  different 
half-hour  test  pressures.  In  presenting  this  table  the 
writer  wished  it  to  be  clearly  understood  that  there 
was  a  large  margin  of  safety  in  the  figures  given. 
For  three-phase  cables  the  table  gives  the  thickness  of 
paper  between  conductors. 


TtiTckness  of 

Working-  pressure. 

Factory  test. 

hist'i'd  test. 

insulation. 

Indies. 

Volts. 

S  niin.  '\  oils. 

><hr.  Volts. 

4/32  to 

5/32 .  ■ . 

1,000  to  1,900. 

7,000 .  .  . 

4,000 

.S/32  to 

6/32... 

.  ^1,900  to  2,250. 

.  .  .   10,000.  .  . 

6,000 

6/32  to 

7/32- •• 

3,800  to  5,000. 

.  ..  13,000... 

8,000 

7/32  to 

S/32  .. 

3,800  to    5,000.  . 

.  .  .   16,000.  .  . 

10,000 

8/32  to 

10/32... 

5,000  to  6,500. . 

.  .    19,000.  .  . 

12,000 

9/32  to 

11/32... 

6,500  to   S,ooo. . 

.  .  22,000.  .  .  . 

14,000 

10/32  to 

12/32. .  . 

8,000  to  9,500. 

.  .  .  25,000.  .  .  . 

16,000 

1  1  '32  to 

'3/32  •  .  ■ 

9,500  to  1 1,000. 

.  .  .  28,000.  .  .  . 

18,500 

.   1  1 ,000  to  13,000.  . 

.  .  .  31,000.  .  . 

21,000 

.   13,000  to  15,000.  , 

.  .  .  34,000  ... 

.  23,500 

1(1/32.  .  . 

.  15,000  to  17,000.  . 

,  .  .  37,000.  .  .  . 

26,000 

'5/32  to 

17/32... 

.   17,000  to  19,000 .  . 

.  .  40,000  .  .  . 

.  28,500 

16/32  to 

18/32... 

.  19,000  to  21,000.  . 

.  .    43,000 ... 

31,000 

17/32  to 

19/32... 

.  21,000  to  23,000. 

. . .  46,000. .  . 

■  33.500 

NEW  OFFICES. 

Allis-Clialmers-Bullock,  Limited,  have  made  a  chang-e  in 
their  British  Columbia  branch.  This  end  of  their  business  has 
been  in  charge  of  the  local  ag-encv  of  the  Canadian  Fairbanks 
Company.  Recently,  howo\or,  Mi:  C..  C.  llinlon,  of  the  Hinton 
Electric  Company,  was  appoinled  >ak'>  manager  for  British 
Columbia.  They  have  opened  up  olTu  e^  on  ihe  Seymour  street 
side  of  the  "Old  Safe  Block,'  corner  of  I  laslings  street,  \^an- 
couver.  Mere  a  complete  stoc  k  oi'  the  .\llis-Chalmers-Bullock 
products  will  be  kept,  iiu  hulin^  rock  drills  and  rock  drill  parts 
and  electric  and  saw  mill  iiiacliiiuM  \ . 

Mr.  Ilintoit,  lhout;h  becoming  local  manager  of  .\IIi.s-Chal- 
mers-Bullock,  still  ret.iins  an  interest  in  the  Hinton  Electric 
Companj . 
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I    QUESTIONS  AND  ANSWERS  § 

00000000000000000000000000€300000000000o8 

GliNEKAL  RULES  TO  UK  OHSi:R\  En  BY  COKKKSl'OXnHXTS  : 
I.     All  enquiries  will  be  ailswrn  d  in   tlu-   ortk  r   n  ri  ix  cJ.    nnles'-   -.pinnl   t  n  rum- 

z.  Questions  to  be  answered  in  .un  speeiheJ  i-.ue  shouU!  lie  in  our  Ii.ukK  by 
the  elose  of  the  month  preieiliiiK  puhlii  alion. 

j.  Questions  should  be  conhiied  to  subjects  of  general  interest.  Tliose  pertain- 
ing- to  the  relative  value  of  difterent  ni.,k,  s  of  aiiparatus,  or  u  hich  for  in- 
telligent treatment  should  be  placed  in  the  haruK  of  a  consultiiif,'  eutfineer, 
cannot  be  considered  in  tiiis  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

V    In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

Qi'Es.  No.  I. — Can  you  supply  me  with  a  list  of 
companies  whose  pole  lines  are  built  of  Portland 
cement?  If  you  are  not  in  a  position  to  do  so,  can 
you  tell  me  where  I  can  get  this  information  ? 

Ans. — So  far  as  we  have  been  able  to  ascertain, 
there  are  no  pole  lines  built  entirely  of  concrete,  either 
in  Canada  or  the  United  States.  It  is  quite  possible 
that  in  various  places,  concrete  poles  have  been  erected 
for  either  special  or  experimental  purposes,  but  no 
records  are  available.  At  the  Port  Dalhousie  end  of 
the  Welland  Canal,  a  number  of  concrete  poles  of 
moderate  height  have  been  set  in  place,  and  these 
have  been  so  satisfactory  that  seventy  and  eighty  foot 
poles  are  now  about  to  be  built,  and  one  one  hundred 
and  seventy  foot  pole  is  under  consideration.  These 
poles  are  built  of  reinforced  concrete,  and  are  the 
invention  of  Mr.  J.  L.  Weller,  Superintending  Engineer 
of  the  Welland  Canal.  A  company  has  been  formed  to 
build  the  poles,  and  will  no  doubt  be  glad  to  furnish 
you  with  any  desired  information.  Address  the  Con- 
crete Pole  Company,  Limited,  St.  Catharines,  Ont. 


QuES.  No  2. — What  is  the  highest  point  of  heat 
which  a  motor  or  generator  will  safely  stand,  when 
working  continuously? 

Ans.  —  The  report  of  the  Committee  on  Standardiza- 
tion of  the  American  Institute  of  Electrical  Engineers 
calls  for  the  following  maximum  temperature  rises, 
when  taken  by  thermometer  :  — 

Commutator,  collector  rings,  and  brushes  55°  C. 

Bearings,   windings,   iron,   etc.,  40°  C. 

These  are  rises  in  degrees  Centigrade,  above  the  air 
in  which  the  apparatus  is  being  run,  and  the  tempera- 
ture of  the  air  is  supposed  to  be  25"C.  If  the  tempera- 
ture of  the  air  be  lower  than  that  specified,  then  the 
observed  rise  in  the  machine  temperature  must  be  in- 
creased 12/  for  each  degree  that  the  air  is  lower  than 
25°C. ,  and  if  tlie  air  be  higher  than  25,  then  the  ob- 
served rise  must  be  decreased  in  the  same  way.  For 
instance,  if  tlic  air  were  30  C.  and  tlic  liii.;lK'st  tempera- 
lure  of  the  armature  were  68  C,  this  would  an 
observed  rise  of  38.  However,  as  the  room  tempera- 
ture is  5  high,  the  observed  rise  must  be  decreased 
2-1/2%,  giving  a  corrected  rise  of  37.o5°C.  The 
above  gives  the  method  of  ascertaining  wiiether  or  not 
the  maker's  guarantee  has  liccii  li\ed  up  lo.  I'niess  a 
machine  be  built  to  stantl  a  specially  iiigii  temperature, 
we  would  say  that  75  C".  is  llie  highest  tenapcrature  to 
which  any  standard  winding  sliould  be  run.  Of 
course,  some  insulations  will  stand  a  higher  tempera- 
ture than  this,  hiii  on  tlu'  oiIili  li.iinl,  tilher  will  dete- 
riorate rapidl\-  when  e\eii  a  lowei  point  is  reached. 

QuEs.  No.  3.  —  How  do  you  figure  the  horse  power 
of  a  motor  on  a  three  phase  circuit,  also  a  two  phase 
circuit  ? 

Ans.  —  In  the  three  phase  machine,  read  the  current 
in  each  wire.  Take  the  average  of  these  three  read- 
ings, and  multiply  it  by  1.73.  Multiply  the  product  by 
the  volts,  and  this  will  give  you  the  apparent  watts  in- 
put.    In  the  two  phase  motor,  read  the  current  in 


both  phases,  add  them  together,  and  multiply  by  the 
voltage.  This  will  also  give  the  apparent  watts  input. 
From  the  manufacturer  of  the  machine  you  can  obtain 
curves  showing  the  efficiency  and  power  factor  for 
various  loads.  Multiply  the  apparent  watts  input  by 
the  proper  power  factor,  and  this  gives  you  the  real 
watts  input.  Multiply  this  by  the  proper  efficiency, 
and  the  product  is  the  net  watts  output,  which  divided 
by  746,  gives  the  brake  horse  power  output.  If  you 
have  an  indicating  wattmeter,  and  will  advise  us  of  the 
fact,  we  will  be  glad  to  instruct  you  how  the  connec- 
tions should  be  made  for  reading  horsepower  with  this 
instrument. 

QuES.  No.  4. — Four  large  water  wheels  discharge 
into  the  one  tail  race,  and  at  full  gate  opening  the 
water  raises  one  foot.     Is  this  foot  of  "  back  water 
equal  to  one  foot  less  head  or  more  ? 

Ans. — The  head  under  which  a  turbine  is  working  is 
the  vertical  distance  from  the  head  water  to  the  tail 
water.  Suppose  you  have  a  head  of  thirty  feet  when 
no  water  whatever  is  being  used,  and  that  the  tail 
water  raises  one  foot  when  the  gates  are  open  full. 
This  means  that  the  vertical  distance  between  the  head 
and  tail  water  has  been  reduced  exactly  one  foot,  and 
that  the  head  really  becomes  twenty-nine  feet.  In  all 
probability  the  head  water  will  drop  slightly,  depending 
upon  the  size  of  the  head  race.  If  it  drop  six  inches, 
then  this  six  inches  must  also  come  off"  the  head,  leav- 
ing an  actual  head  of  twenty-eight  feet  six  inches  when 
the  gate  is  open  full. 

QuES.  No.  5. — What  do  the  makers  of  water  wheels 
mean  by  the  statement: — "There  is  no  serious  ob- 
jection to  submerging  our  large  turbines  in  tail  water, 
as  they  will  not  clog"? 

Ans. — Where  a  very  low  head  is  used,  it  is  necessary 
to  set  the  wheels  a  certain  distance  below  the  level  of 
the  head  water,  and  this  often  means  that  the  turbine  is 
below  the  level  of  the  tailrace  water,  or  is  "sub- 
merged". With  a  low  head,  a  big  wheel  is  necessary 
for  even  a  small  amount  of  power,  and  this  means  that 
a  large  volume  of  water  must  be  used.  The  error  that 
is  usually  made  in  the  setting  of  turbines  under  such 
conditions,  is  that  the  tail  race  is  built  too  small,  and 
therefore,  when  the  gates  are  well  open,  the  tail  race 
water  backs  up,  and  seriously  reduces  the  power  of  the 
wheel.  We  would  presume  that  this  is  what  is  referred 
to  as  "clogging".  It  is  not  the  fault  of  the  wheel,  but 
of  the  tail  race  construction.  A  backing  up  of  one  foot 
on  a  thirty  foot  head  is  not  a  very  serious  matter,  as  it 
reduces  the  power  of  the  wheels  only  about  5%,  but  on 
a  three  foot  head,  a  foot  of  backing  up  would  reduce 
the  power  about  45%. 

QuEs.  No.  6. — If  a  single  transformer  be  connected 
on  the  secondary  side  to  a  three-wire  system,  would 
there  be  any  discrepancy  in  the  voltage  if  the  load  were 
considerably  unbalanced? 

Ans. — If  a  transformer  having  a  regulation  of 
be  connected  to  a  primary  line  on  which  the  voltage  is 
kept  constant,  the  secondary  voltage  will  be 
lower  at  full  load  than  at  no  load.  If  the  transformer 
be  built  for  three  wire  service  (all  are  not  really  suit- 
able for  such  work),  and  one  half  of  the  secondary  be 
loaded  full,  then  we  would  expect  that  the  voltage 
across  this  side  would  drop  in  proportion  to  the 
regulation  of  the  whole  transformer,  but  this  is  not 
quite  the  case.  The  drop  would  probably  be  nearer  to 
2%  than  I'  j  ■  This,  however,  would  be  a  very  satis- 
factory regulation,  and  as  it  is  extremely  doubtful  that 
in  actual  service  one  side  of  a  transformer  would  be 
fully  loaded  when  the  other  side  was  light,  except 
in  the  case  of  a  blown  fuse,  the  matter  is 
far  from  being  serious.  If  we  loaded  the  trans- 
former the  way  you  mention,  and  got  a  drop  of  2%  on 
the  loaded  side,  and  then  gradually  applied  load  to  the 
unloaded  side,  the  2%  would  gradually  d<;crease  to  the 
point  where  the  loads  were  equal,  and  both  sides 
carried  their  full  load,  when  it  would  be  i  J  j/. 
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In  the  early  days,  when  the  apron 
About  Ourselves.      String  played  the   title   role  of 

guide,  philosopher,  and  friend, 
we  were  taught  of  the  man  who  had  never  looked  upon 
himself  in  a  mirror,  said  man  being  held  up  before  our 
youthful  eyes  as  an  example  of  the  modesty  which  was 
altogether  fit,  and  which  really  should  be  found  in  all 
members  of  well  regulated  families.  Being  of  a  some- 
what precocious  nature,  we  viewed  this  story  as  a 
species  of  myth,  and  may  have  been  bold  enough  even 
to  hint  at  its  appalling  lack  of  verisimilitude.  How- 
ever, rather  than  enter  into  an  argument  which  was 
likely  to  end  disastrously,  we  accepted  the  legend,  and 
stored  it  away  for  future  reference.  Arriving  at  matur- 
ity, we  appreciated  the  yarn  at  its  true  value,  but 
realized  that  it  was  a  yarn  pure  and  simple,  fulfilling 
every  definition  of  the  word  "myth".  Others  of  our 
childhood  stories  deserve  similar  classification,  but  so 
far  as  concerns  the  one  under  consideration,  we  would 
quote  the  words  of  one  of  our  great  writers,  who  said 
"  He  who  is  without  conceit  is  without  ambition",  or 
words  to  that  effect.  This,  in  our  opinion,  precludes 
the  possibility  of  the  truly  modest  man  ever  amounting 
to  anything — the  looking  glass,  while  sometimes  pro- 
ducing bad  results,  is  not  without  its  good  points. 
We  started  out  to  say  something  about  ourselves,  and 
the  foregoing  is  intended  as  a  kind  of  explanation,  and 
not  in  any  sense  an  apology.  Last  month  we  published 
in  our  "  Questions  and  Answers  Department  "  a  letter 
from  one  of  our  readers,  pertaining  to  the  Montreal 
Convention  of  the  Canadian  Electrical  Association,  and 
with  this  letter  we  gave  our  reply,  and  also  the  remarks 
made  by  this  reader  to  one  of  our  representatives  at 
the  convention.  Since  that  time  we  have  received  a 
number  of  letters,  complimenting  us  on  our  action,  and 
saying  that  our  remarks  on  the  value  of  co-operation 
exactly  suited  the  case.  Then,  too,  there  were  other 
letters  regretting  that  we  had  not  published  the  com- 
munication with  its  answer  in  the  previous  issue,  as 
there  was  a  possibility  of  producing  a  still  better  at- 
tendance at  Montreal.  Personally ,  we  would  have  liked  to 
have  placed  the  matter  in  the  columns  of  our  June 
number,  but  for  previously  stated  reasons,  this  was 
impossible.  The  editorial  sanctum  of  every  paper  is 
usually  pictured  as  a  strongly  guarded  place,  to  which 
there  is  no  approach.  This,  really,  is  very  far  from 
being  the  case — we  are  always  glad  to  hear  from  our 
friends,  as  this  gives  us  the  opportunity  of  glancing  in 
our  editorial  mirror.  In  the  present  instance  we  feel 
quite  pleased,  for  we  always  like  to  know  how  w-e 
appear  to  outside  eyes.  If  space  would  permit,  we 
would  publish  some  ot  the  letters  which  recentlj-  came 
to  us,  but  this  being  impossible,  we  take  the  present 
opportunity  of  thanking  the  writers  for  their  kindness, 
and  expressing  the  desire  of  hearing  from  thein 
further. 


The  effective  protection  of  ex- 
Painting  of  Iron.      posed  iron  and  steel  structures 

from  the  action  of  the  elements 
has  afforded  our  chemists  much  study  in  recent  years. 
This  problem  is  a  serious  one,  and  while  it  is  less  diffi- 
cult in  our  inland  towns  and  cities,  still  on  the  sea 
coasts  the  action  of  the  .salt-laclcn  air  makes  necessary 
the  adoption  of  very  different  tactics.  The  painting  of 
clean  steel  surfaces  has  to  a  certain  extent  been  satis- 
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factory,  but  only  so  when  the  paint  has  been  renewed 
at  closely  occurring  intervals.  The  terminal  station  of 
the  Pennsylvania  Railroad  at  Jersey  City  has  been  the 
scene  of  a  series  of  experiments  which  have  extended 
over  a  period  of  ten  years,  and  the  result  of  these  ex- 
periments is  summed  up  in  the  statement  that  no  paint 
would  last  over  eight  months.  In  a  structure  of  this 
size,  the  continual  repainting  was  a  very  serious  mat- 
ter, amounting  to  something  over  $5,000  per  year,  and 
all  the  paints  tried  showed  a  tendency  to  peel  off  very 
shortly  after  application.  The  conditions  at  this  station 
are,  of  course,  extremely  severe,  and  apparently  there 
was  nothing  to  do  but  repaint  the  entire  structure  every 
eight  months.  However,  some  engineer  hit  upon  a 
very  novel  plan  to  keep  the  paint  from  scaling,  and  so 
far  the  results  have  been  entirely  satisfactory.  The 
steel  is  first  cleaned  in  the  ordinary  manner,  and  then 
upon  the  fresh  surface  is  placed  a  coating  of  a  sticky 
substance,  which  we  understand  is  primarily  a  combi- 
nation of  boiled  linseed  oil  and  litharge,  to  which  is 
added  a  few  other  substances.  Over  this  sticky  sur- 
face is  pasted  ordinary  paraffine  paper,  the  paper  being 
cut  so  as  to  entirely  cover  the  steel  and  fit  into  and 
over  all  irregularities.  This  paraffine  paper  is  then 
painted  any  desired  color,  with  an  ordinary  weather- 
proof paint,  and  apparently  there  is  no  appreciable 
scaling.  If  this  method  of  protection  prove  to  be 
satisfactory,  it  will  certainly  make  a  great  change  in 
existing  conditions,  and  it  may  simplify  one  of  the 
serious  problems  which  has  long  confronted  our  civil 
engineers. 


A  number  of  our  large  manufac- 
Mercury-arc  Reciifiers.  turing  companies  have  recently 

placed  on  the  market  small 
mercury-arc  rectifiers,  which  may  be  used  for  numerous 
purposes,  and  as  this  country  is  essentially  an  alternat- 
ing current  one,  the  commercial  use  of  this  machine 
should  soon  become  an  important  branch  of  the  electri- 
cal business.  Where  alternating  current  only  is  avail- 
able, and  direct  current  is  required  in  small  quantities, 
the  rotary  converter  is  practically  out  of  the  question, 
and  the  motor-generator  set  does  not  deserve  a  much 
higher  position.  Its  first  cost  is  high,  and  its  efficiency 
low,  and  besides,  things  can  be  done  to  it  by  the 
untutored  hand  which  may  have  unsatisfactory  results. 
The  great  points  in  favor  of  the  mercury-arc  rectifier 
are  its  efficiency  and  simplicity.  Re  this  latter  item, 
you  close  your  switches  when  you  wish  it  to  operate, 
and  when  finished,  you  open  them  again.  The  principle 
of  operation  of  this  device  is  extremely  simple,  and  as 
information  along  this  line  may  be  of  assistance,  we 
desire  to  run  over  roughly  its  salient  features.  In  the 
first  place,  the  rectifier,  in  its  simplest  form,  consists 
of  a  glass  vessel  from  which  the  air  has  been  exhausted, 
and  which  contains  mercury  vapor,  and  in  which  are 
two  electrodes.  The  resistance  of  the  rectifier  is  of  a 
very  curious  nature,  for  when  the  apparatus  is  not  in 
use,  anywhere  from  15,000  to  25,000  volts  is  needed  to 
overcome  the  resistance  between  the  surface  of  the 
negative  electrode  and  the  mercury  vapor,  while  that 
required  by  the  vapor  itself,  and  between  the  vapor 
and  the  positive  electrode,  is  very  low,  being  in  each 
case  from  four  volts  upward,  depending  upon  the  design 
of  the  rectifier.  However,  when  current  starts  to  flow, 
the  resistance  between  the  negative  electrode  and  the 


vapor  drops  to  approximately  that  of  the  vapor  itself. 
Thus  it  will  be  seen  that  an  exceedingly  high  potential 
is  necessary  to  start  the  converter,  but  that  once  after 
it  is  in  operation,  a  very  low  pressure  will  maintain  the 
arc.  When  used  on  direct  current,  once  the  arc  is 
established  it  will  be  held  continually, but  with  alternat- 
ing current,  the  polarity  of  the  electrodes  change  with 
every  alternation,  and  while  the  point  of  no  current 
may  cover  but  the  fractional  part  of  a  second,  still  the 
interval  is  sufficient  for  the  extremely  high  resistance 
of  the  negative  electrode  (whichever  it  happens  to  be) 
to  exert  itself,  and  the  rectifier  has  to  be  restarted. 
From  the  above  it  will  be  seen  that  if  we  can  make  the 
resistance  between  one  of  the  electrodes  and  the  mer- 
cury vapor  permanently  low,  then  when  this  electrode 
is  negative,  current  will  flow  through  the  converter 
from  the  positive,  but  when  the  next  alternation  occurs, 
the  other  electrode  will  be  negative,  and  the  extremely 
high  resistance  will  prevent  any  flow  of  current.  When 
alternating  current  is  applied  to  the  terminals  of  the 
apparatus,  it  will  be  seen  that  the  current  can  flow  in 
but  one  direction  only,  and  while  it  is  an  alternating 
electro-motive-force  which  is  applied,  still  the  current 
in  the  circuit  is  a  direct  current,  of  a  pulsating  nature. 
In  the  single  phase  rectifier  some  means  must  be  ob- 
tained to  keep  the  resistance  of  one  of  the  electrodes 
permanently  low.  In  the  type  just  described,  another 
terminal  must  be  inserted  in  the  rectifier,  close  to  the 
one  whose  resistance  it  is  desired  to  keep  low.  These 
two  terminals  will  be  placed  at  the  bottom  of  the  con- 
verter, so  that  the  mercury  in  the  bulb  can  be  made  to 
bridge  across  them.  To  these  two  terminals  a  direct 
current  of  low  potential  is  applied  and  the  converter 
is  tilted  so  that  the  mercury  makes  a  short  circuit. 
When  this  short  is  broken,  by  again  tilting  the  appar- 
atus, an  arc  is  established  and  held,  and  then  the 
alternating  current  may  flow  from  the  other  main  ter- 
minal to  the  one  made  negative  and  whose  high  re- 
sistance has  been  broken  down  and  is  held  down  by 
the  direct  current.  In  this  type,  it  is  necessary  to 
have  the  direct  current  applied  at  all  times.  In  another 
type,  the  converter  is  supplied  with  three  main  ter- 
minals and  a  starting  terminal.  Two  of  the  mains 
are  connected  to  the  outside  points  of  an  auto-trans- 
former, and  the  other  to  the  middle  point.  In  this 
middle  lead  is  placed  an  inductance  coil.  The  con- 
verter is  started  by  tilting,  as  in  the  previous  case,  and 
once  the  arc  is  established,  and  the  high  resistance  of 
the  middle  terminal  broken  down,  then  current  may 
flow  first  from  one  outside  terminal  to  the  middle,  and 
then  from  the  other.  The  inductance  coil  in  the  middle 
lead  makes  the  current  in  this  lead  lag  a  little  behind 
the  impressed  voltage,  and  therefore  when  the  voltage 
reaches  the  zero  point,  the  inductance  coil  keeps  the 
current  flowing  for  an  instant,  and  long  enough  for  a 
current  to  start  from  the  other  outside  terminal.  Thus 
the  converter  is  self-sustaining  after  it  has  once  been 
started,  and  the  direct  current  is  needed  only  for  the 
initial  breaking  down  of  the  high  resistance  of  the 
middle  point.  Once  the  rectifier  is  running,  the  direct 
current  circuit,  which  may  be  supplied  from  batteries, 
is  opened,  and  the  arc  maintains  itself. 

Surveys  are  beinjj  made  for  the  extension  of  the  Peterboro 
I\aili;il  Railway  Company's  system  from  Peterboro  to  Voung-'s 
Point,  ;i  distance  of  about  14  miles.  Mr.  William  C.  Heathcote 
is  the  engineer  in  charge. 
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Hv  R.  T.  MacKkkn. 


After  accepting  tlie  courteous  invitation  of  your  I'lpii 
Coniiiuilee  to  present  at  the  L\)nvention  an  atUlirss  uin.u 
sonu-  topic  of  interest  to  your  JMemliers  at  lar>;o,  il  oi\  Hi  - 
red to  ine  that  a  general  discussion  upon  tlio  i  luu  .n  U  i  isi  u  s 
ol  liglitmg  anil  ]H)\ver  trunsfonuers  as  unuI  lia  poK-  sus- 
l>ensii)n  in  sizes  limited  to  50  Ivw.  aiul  li>s,  w  cuiKl  ]<v  pro- 
fitable. 

To-day,  owing  to  the  almost  phenomenal  !,Mo\\  tli  ol  al- 
ternating current  plants  through  our  extcnsur  lountiy,  ilic 
Iransfoniier  occupies  a  lii'ld  at  oin'e  uniipu-  and  ol  j^rcal 
iniporlance.  This  piece  oi  appaiatns  is  laimliar,  in  a  i;i,n- 
eral  way,  to  all,  and  has  doul.iKss  lam  tin.'  ohjrcl  ol 
niucli  consideration  on  the  pait  oi  inan\  of  our  menibtrs 
ilircctly  interested  in  the  piiuhuiion  ami  ilisUihntion  nl 
ekctrieal  energy  for  both  liglUin;',  an.l  powar. 

It  is  not  my  purpose  to  go  iulo  au\  Kiii^lliv  tlu-oretical 
discussion  of  the  principles  of  dcM^n,  const  ruction  and 
operation,  but  rather  to  discuss  very  -rncrally  interesting 
|)oints  of  these  various  features. 

The  principles  of  the  transfoniuT  were  exemplified  by 
I'araday  in  1S31  and  later  these  jjrinciples  were  iilili/.ed  in 
developing  a  commercial  jjieee  of  ajiparatus  by  Ferranli 
ilordey  and  many  others. 

In  this  country,  the  honour  of  first  demonstrating  the 
utility  of  the  tr;uisfornicr  for  the  transformation  of  high 
l)otcn'tials  to  low  poicnli.ils,  and  thus  rendering  practica- 
ble the  use  of  hi^h  p.  .icnii.ils  lor  transmitting  energy  over 
distances  greatly  in  cxuss  ol  those  iJossible  with  direct 
current,  has  beeiv  universally  acciirdcd  :\Ir.  William  Stanley. 
In  18.S5  Jlr.  StanU'v  buill  his  lirst  c  omim  1  u.il  transformer. 
This  transfoniier,  \\  liiih  is  of  i  Kw  .  eap.uitv,  was  used 
during  the  year  jSSs  h  with  ollu-rs  of  similar  si/e  for  the 
distribution  of  eiu  rgy  lor  li.i^hling  in  Great  Barrington, 
Mass.  The  construction  is  of  the  shell  type,  with  long 
coils,  arranged  concentrically,  the  primary  being  the  top- 
most coil. 

Tlie  early  commercial  translm  iiu  rs  w  ere  <ill  <if  tlie  shell 
tyi)e,_it  being  generally  considered  that  this  type  embodied 
tlie  most  economic  proportions  of  iron  and  copper.  Up  to 
the  year  i!S96  the  shell  type  practically  held  the  field,  but 
this  year  witnessed  the  devcfopment  of  the  core  type 
transformer,  and  since  that  date  both  types  have  been 
greatly  improved  in  their  construction  and  characteri.stics, 
until  to-day  the  claims  of  each  are  emphatically  pressed 
upon  a  patient  public  by  the  individual  manufacturers  of 
each  type. 

The  u.sual  distinction  between  the  two  types  may  be 
summarized  as  follows: 

In  the  shell  type,  the  magnetic  circuit  consists  of  two 
distinct  paths,  obtained  by  surrounding  the  coils  at  some 
portion  of  their  surface  completely,  with  sheet  .steel  puncli- 
ings. 

In  the  core  type  there  exists  but  one  magnetic  circuit 
common  to  the  windings,  whether  single  or  multiple. 

Many  arguments  are  advanced  by  the  advocates  of  both 
types,  in  support  of  their  particular  design.  Such  consi- 
derations of  desj^r,,  as— relative  coil  and  core  radiation  of 
heat  prodinid  l-v  l  isscs  incident  to  operation;  regulation 
as  a  result  oi  the  lel.itive  position  of  coils;  the  most 
economical  proportioning  of  iron  and  copper  with  respect 
to  total  losses  and  weight  ;  and  the  most  efficient  use  of 
insulating  materials,  are  arguments  which  are  called  into 
requisition  by  advocates  of  the  two  types. 

About  the  year  1896,  the  advantages  of  the  insulating 
and  cooling  qualities  of  oil  were  discovered,  and  trans- 
formers were  first  develojicd  for  the  use  of  oil.  At  first 
it  was  optional  willi  many  makers  whether  or  not  oil 
should  be  u.sed,  and  it  is  interesting  to  note  that  manu- 
facturers at  that  time  frequently  furnished  two  distinct 
ratings  for  transformers;  one  with  and  the  other  without 
oil.  In  all  cases,  the  containing  tanks  were  designed  so 
that  oil  could  be  used  if  desired,  both  for  old  and  new 
types. 

The  use  of  the  air  cooled  transformer  was  continued  until 
comparatively  recent  years,  but  the  superiority  of  the  oil 
cooled  and  insulated  type  has  resulted  in  the  entire  elimin- 
ation of  the  air  cooled  type.  The  advantages  of  the  u.se 
of  oil  may  be  summed  up  as  follows:  Oil  preserves  the 
in.sulating  fabrics  by  keeping  them  soft  and  pliable  and  by 
excluding  moi.sture  and  air.  It  materially  assists  in  pre- 
venting breakdown  of  insulation  due  to  minute  puncturing 
by  momentary  excessive  potentials. 

The  properties  of  the  fluid  oil  in  tran.smitting  heat  by 
convection  assists  in  materially  reducing  the  temperature 
of  the  parts;  thus  preventing  the  deterioration  of  the  insula- 
tion and  also  enabling  the  si/e  and  weight  of  a  giver- 
capacity  of  transformers  to  be  greatly  reduced,  over  the 
same  capacity  in  the  air  cooled  tyj^e. 

As  a  direct  result  of  competition  among  manufacturers, 
inve.stigators  early  began  to  study  scientifically  the  char- 
acteristics  of  materials  entering  "into  the  con.struction  oi 


*  Paper  read  at  the  15th  Annual  Convention  of  the  Canadian  Electrical 
Associaticn. 


t  ransloi  iiiers  for  the  jxirpose  of  improving  their  product, 
as  ie,L;ards  efficiency  of  transformation,  econoniic  disposi- 
tion ol  in.iterials,  and  character  of  insiil.ition. 

The  l.)sses  in  transformers  received  tlie  greatest  attention. 
It  was  not  lona  liefore  the  magnetic  cliaracteristics  of  irf)n 
were  i ii\ est i g.i t ed ,  with  the  result  that  core  losses  were 
leduced  to  a  minimum  in  leaps  and  bounds. 

Ill  Im;.^.  1,  is  given  in  the  form  of  curves,  an  interesting 
graphic  1  ( i)reseiitation  of  the  reduction  in  core  losses,  from 
the  \car  1889  to  1905.  This  reduction  amounts  in  many 
ci^es  to  as  much  as  75  p.  c.  The  average  core  loss  per 
Kilowatt  in  sizes  up  to  2,500  watts  in  1889  was  163  watts 


ITo.  1. 


and  in  1906  was  28  watts,  a  reduction  of  about  80  p.  c. 
When  it  is  considered  that  the  core  loss  of  a  transformer 
represents  a  constant  consumption  of  energy  for  8,760 
hours  per  year,  in  plants  operating  24  hours  per  day,  the 
importance  of  this  improvement  appeals  very  forcibly. 

The  top  curve  of  the  1905  transformers  is  plotted  from 
the  average  core  losses,  and  the  lower  curve  from  the 
minimum  core  losses  of  transformers  of  both  shell  and  core 
types,  the  products  of  si.x  different  manufacturers.  It  is 
here  interesting  to  note  how  closely  the  minimum  core 
losses  approach  in  value  the  average  core  losses.  To-day 
manufacturers  still  hope  for  further  reduction  in  Core 
I,osses  obtainable  through  two  principal  sources.  First 
by  further  investigation  into  the  magnetic  charactei  ist  u  s 
ol  steel,  and  improved  methods  of  treatment,  and,  second, 
by  a  better  arrangement  and  proportioning  of  the  magne- 
tic circuits. 

Some  idea  of  the  study  given  to  the  characteristics  of 
iron  and  care  exercised  in  its  treatment  may  be  formed, 
when  it  is  known  that  large  maiiiifacturers  equip  and 
maintain  laboratories  with  a  coiiiixtent  staff  of  chemists 
and  metallurgists  for  the  express  ])urpose  of  studying  the 
structure  and  resulting  physical  and  magnetic  characteris- 
tics of  steel  composed  of  many  different  iKrcciitages  of 
carbon  and  iron  and  subjected  to  many  \aried  ]iioccsses  of 
forging  and  annealing.  The  art  of  iiiuioscopic  metall- 
ogra]jhy  has  been  developed  and  apipliid  most  extensively 
in  these  investigations.  This  art  mvohes  the  study  of 
highly  polished  sections  of  sample  rods  ol  steel  bv  means 
of  a  microscope.  These  surfaces  are  111. i.cni tied  about  200 
diameters,  ancl  by  treating  them  with  cert, tin  acids  which 
attack  as  solvents,  the  different  structur.il  compounds  at 
different  rates  or  different  degrees,  the  projiortions  and 
disposition  of  these  coiniioiieiits  can  be  definitely  ascer- 
tained. 

It  is  also  found  that  this  proportion  and  disposition  of 
the  various  components  bears  a  definite  relation  to  it.s 
lilivsical  and  magnetic  ]iro]ierties. 

The  iilu-nonicna  of  aiding  of  iron  is  also  successfully 
studied  in  a  similar  maiwier. 

The  ])hysical  inoperties  of  steel  depend  upon  (a)  ultim- 


August,  1905 


THE  CANADIAN  ELECTRICAL  NEWS 


191 


ate  chemical  composition,  (b)  the  mechanical  work,  sucli 
as  rolling,  hammering,  cold  rolling,  etc.,  which  has  been 
done  upon  it,  ( c )  the  heat  treatment  which  it  has  under- 
gone, i.e.  the  temperature  to  which  it  has  been  heated, 
the  time  of  maintenance  of  these  temperatures,  and  the 
rate  of  cooling,  etc. 

The  magnetic  properties  of  steel  are  governed  by  the 
same  factors  wliich  determine  its  physical  properties  of 
strength,  hardness,  etc.,  but  magnetically,  steel  seems  to 
be  more  sensitive,  especiallv  to  the  influence  of  heat  treat- 
ment. It  is  obvious,  therefore,  that  the  effect  of  compo- 
sition and  treatment  becomes  a  more  complicated  problem 
when  considered  in  reference  to  magnetic  properties  than 
in  reference  to  physical  properties.  One  can,  therefore, 
appreciate  the  vah'ie  of  such  a  method  as  outlined  for 
accurate  research  in  the  direction  of  producing  and  treat- 
ing steel  so  that  minimum  core  losses  and  aging  may  be 
obtainable  in  commercial  transformers. 

Tlie  economical  disposition  of  materiajs  is  a  subject 
wliich  has  received  much  consideration  by  different  design- 
ers. It  niav  be  said  in  this  connection  that  irrespective  of 
whether  transformers  are  of  the  core  or  shell  type,  the 
])nj(hut  f)[  to  (lav  represents  a  vast  improvement  in  this 
cliretlinii  over  that  of  a  few  years  ago.  This  is  evidenced 
l.irgcly  Viv  the  great  reduction  in  weights  of  transformers 
during  the  last'  few  years.  Keductions  varying  from  ten 
to  twenty  per  cent,  have  not  been  uncommon.  In  1896 
the  average  weight  per  kilowatt  was  108  pounds,  and  in 
1905  the  average  of  six  manufacturers  is  76.5  pounds,  a  re- 
duction of  approximately  30  p.  c. 

The  tliaracteristics  of  the  insulating  materials  used  in 
transformers  have  not,  perhaps,  received  the  amount  of 
attention  that  this  important  I'liase  of  design  and  con- 
struction merits.  Probablv  in  no  otiicr  field  has  so  little 
investigation  taken  ]5lace  excepting,  possibly,  by  sotnc 
of  the  largei-  manufacturers  who,  actuated  l)v  their  own 
neces-sities,  have  made  some  considerable  progress  in  this 
direction.  Unfortunately,  however,  such  results  as  are 
reached  are  not  available  to  the  profession  in  general, 
hence  manv  inferior  insulations  are  used  on  transformers 
on  the  market  to-day. 

'I'lie  inii)ortanie  of  good  insulation  in  a  transforming 
'Icvice  is  self-evident. 

The  comparative  value  of  various  insulations  may  be 
ol)tained  from  a  study  of  the  curves  in  Fig.  2.,  ]3lotted 
from  the  results  of  tests  upon  the  dielectric  strengllis  of 
the  most  common  insulating  materials.  These  curves  are 
caken  from  Warner  &  Holiart's  treatise  on  insulating  ma- 


ply  it  without  breaking.  Tliis  is  a  distinct  feature  of  core 
type  transformers  where  mica  insulations  can  be  inserted 
lictween  the  high  and  low  potential  surfaces  and  wind- 
ings. 

The  use  of  insulating  fabrics  which  are  more  or  less 
hygroscopic,  or  possess  water  absorbing  qualities,  is  almost 
universal,  simply  because  fabrics  or  materials  are  not  ob- 
tainalile  to  take  their  place.  Moisture  is  the  bug-bear  of 
most  transformer  manufacturers.  To  overcome  the  en- 
trance of  moisture  to  the  windings  and  their  insulating 
fabrics  and  to  remove  such  moisture  as  has  been  ab,sorbed 
during  manufacture,  several  methods  have  been  devised. 
The  most  sueecssful  is  that  of  removing  the  moisture  by 
tlie  a])plieatioii  of  heat  at  low  barometric  pressures,  and 
then  forcing  into  the  windings  under  consideralile  pressure 
an  insulating  compound  which  thocoughly  permeates  the 
windings  and  renders  them  impervious  to  the  entrance  of 
moisture.  It  is  here  interesting  to  note  that  such  treated 
insulations  are  rendered  less  susceptible  to  deterioration 
by  iieat. 

In  Fig.  3  curves  are  plotted,  illustrating  the  effects  of 
heat  upom  treated  and  untreated  insulations.  These  curves, 
illustrate  the  results  of  insulation  measurements  between 
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terials.  The  conditions  under  which  these  tests  were  made 
were  not  sufficiently  defined  to  enable  conclusive  compar- 
isons to  be  in;ide  with  more  recent  tests  up 
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s,  liut  1 1n  \  I M  11  I  1 11 1  in  giving  an  '.<U  a  >  iI  I  Ik 
live  .In  lr.  i,h    ■  "ihs  of  the  diffei-iii   iii.il^  11, il  , 

Trol,;ll,|v    (he    '.Me.ll.'.l     pi-li'Mll    whilll    llle^l^     I-IK  I     h.i  ,  I 

solve  is  Ih.il  .,1  'producing  a  d.-sij-n  ..t  ...ii-  .,u.|  \\  in.  1 

will  adnill    ol    llie  l)ropcr  a])plii  .1  1  '-n   -1    Hn  1  ir  n  1 , 1  1  1  n  ^ 

iiiateiials.  h'or  example,  mic;i  is  |  u  .  il 1 1 .1  \  ..iie  ol  ih,-  Ikm 
insulaling  materials  obtainable,  vet  due  to  its  briUlei.ess  ii 
is  difficult  except  on  approximately  round  surfaces  to  a]) 
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Fig.  3. 

rv  and  secondary  coils  of  a  transformer,  and  clearly 
tlie  value  of  the  compound  treatment  for  removing 
\cludiiig  moisture  from  the  insulating  fabrics, 
toils  of  transformers  Nos.  i  and  2  were  wmind  with 
1  eovered  wire,  shellaced  and  imiiursed  111  oil,   No.  3 
1  transfcjrmer  similar  to  Nos.  I  ami  2,  but  had  been 
d,  alter  being  in  use  in  oil  about^one  year  without 
uiit.    Nos.  4.  and  5.  were  treated  before  immersion 
i.",iieful  tests  have  shown  tliat  coils  insulated  by 
li   .Mill    immersed     in  oil  \v\\l    w.iMlx   wilhstaml  a 
'  :.     1.  ,1    of    10,000   volts   apl'lled    h  i     ;  ■    n^.ll.ls  be 
il  .  and  core  when  cold,  but  u  heii  ilie  leinini  .iliiu' 
.1    eoils  is  increased  50  or  100  degrees  centigrade  a 
1.1 1  of  8,000  volts  applied  for  thirty  seconds  almost 
.l1i1\-  causes  a  breakdown  of  the  insulation, 
liniuular  value  of  the  curves  plotted  in  Fig.  3.  is 
isii.ile  the  improvement  in  the  insulation  resistance  of 
11-  ,  due  to  the  removal  of  moisture  and  the  filling 
inU  i  slices  between  insulations  with  a  solid  com- 
ol  hiL'h  dielectric  strength. 
Ir  It    is  true,  as  clearly  ])ointed  out  liy  Mr.  O.  11. 
I     !ir  June    issue    of  the    Electric  Club  .Toiirnal, 
11  resistance  measurements  are  not  a  crite- 
iiieans,  of  the  ability  of  any  transformer  in- 
■  ithstand  high  dielectric  strains  due  to  exces- 
,,  at  the  same  time  such  a  test  as  illustrated 
\vn  to  be  made  upon  a  transformer  witli  in- 
jected with  due  regard  to  superior  dielectric 
ih,   and,    further,     thoroughly  impregnated    witli  a 
.  (impound  of  high  dielectrical  strength  is  extreme] v 
>,   UM  i"'  liiii  '   1.  liable  evidence  of  the  character  of 
1 exercised  in  exchidimg  moisture 
.1  test,  in  conjunction  with  high 
!  i        1  be  most  conclusive. 

.1  duii't  result  ol  eomiietit  ion,  transformers  on  the 
■t  to-day  are  strikingly  similar     in  characteristics, 
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more  particularly  in  that  of  core  Ions.  Willi  ilu-  l.uj;cr 
number  of  Central  Station  Men  the  nnuli  uuh.UhI  .iiustioii 
of  core  loss  is  too  often  the  basis  upon  wliuli  is  jiulnoil 
the  merits  of  transformers.  So  miuli  is  tins  tin  i  is^'  iliat 
frenuentlv  the  consideration  of  good  nisul.iii.  n  cli.n.uUiis 
tics  anil  'subseiiuont  increase  in  losses  >luc  lo  .0^111-  is  coiu- 
l>letelv  ignored.  1  think  it  highly  dcsiralilc  lo  touch 
upon  "this  phase  of  the  transformer  situation  as  it  appcius 
lo  me  at  the  present  lime. 

The  advantages  derived  from  tlic  ..ihi.Uiou  .  t  ii  nis 
fomiers  selected  from  anjong  the  iu.\u\  iniu  s  lu  w  mM  mi 
able  on  the  market,  on  a  mininunn  u  l,.,s  Im  is  il.  nr 
are  not  by  any  means  as  great  as  1  .  !  ,lniai  il\  iIimh-Iu. 
While  it  '  is  desirable  lo  use  lnui>i'  '  nu  1  -  m  all  ^  '^^  ^ 
where  plants  are  operated,  for  24  lu  nis  i'>  i  ilw  ,  w  liuli 
have  snuill  core  losses,  at  the  same  Unu,  iln  .lilkuiKu  Ik- 
tween  the  minimum  core  losses  and  tlu  >.ou'  Ihsms 

of  the  different  types  and  makes,  is  lu'l  snlluu  nl  to  w  .11 - 
rant  a  selecli*>n  on  nnnimum  c  -s  li.isi  .        ilu   t  \ilu 

sion  of  other  ci>nsulerations  ol        ivn  mil  i^  ii  1  1-1.,    1  ■ 

is  frequenllv  the  case.  To  il!  -  1 '  .1 1 ,  tin-,  |M,ini,  ilu  ,ui\.., 
shown  in  Fig.  4  have  been  i'i^  imm  m        I  In  >  .  .11, 

plotted  from   the  maximum,  11  !i  imiii;i  mm 
loss  published  figures  for  .ill     '  >  '    1,.   v.  K\\  ,  '  I 

both  .shell  and  core  t\  1  • 
different  manufacturei 
in  Canada  to-dav.  Tin 
the  top  curve  Ilu-  ma 
minimum  core  lo        1  1 
A  surprising  di.  ::  -  <  <      1  > 
mum  variation  11  1 1  m. 
age  losses  is  15  !<   >      n  ' 
the  average  of  a;i 

The  maximum  \  1 1  .n  a  n 
the  average  loss.--  1^  1:  1 
.85  p.c.,  the  avei.iuv 

If  we  assuinr  lli.il  a  b 

core    loss   l^a-         a  a  -la  ,  ll 

the  ditfereiii    \ ]'~-.  an  u 
similar  sl.iUnuni  .ippla-- 
imum  core  loss  l  asis  ( 
transformers  wnli  ini  iUi 
bly  one  or    two  ivjics 
case,  it  is  possibK   ilu  11 
body  other  impoiiaiit  .Ik 
lion,     high  insulation, 
moderate  temperatures. 
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found  upon  investigation  tliat  the  avciagc 
losses    for    all    sizes  '  :nais    mi  lims 

will  not  vary  much  '  1  ■  1' 

either  way  from  the  a  pi  ainl  ;ii  tlu  i 

P"ig.  4.  This  means  liiaL  iraiislonners  on  tlie  mar 
day  have  core  losses  in  general  in  (juile  clo 


Iset  to- 
lenielit, 


gr.iphie; 


au  h  iilluT  important  cliaractcristics  as  alluded 
I  iMi,  little  choice  is  kit  if>r  a  selection  on  a 
I  IS  .ihaic.    A  lo\\-    core  loss  is  certainly  not  to 

a  I  I  he  N.u  i  ilice  of  lo\',-  copjier  loss,  good  regu- 

p.a,,siMa  skimpini;  ol  insulation. 

s  iiii  iiiNhcil  in  h'igs.  5  and  6,  are  interesting  in 

show  ing  the  ina.xiinum  and  minimum  variations 


lli. 


troiii  a  mean  value  of  the  copper  losses  and  regulation  of 
the  same  transformers  as  rclcrred  lo  in  Fig.  4. 

Copper  losses  111  ucucral  do  not  appear  to  carry  so  much 
wei-ht  with  buvers,  and  vet  they  are  quite  as  expensive, 
and'  in  fact  may  be  more  so,  than  the  core  losses  per  an- 
iinni,  depending  entirely  upon  the  hours  of  service  and  the 
cost  o£  power. 

It  will  be  found  in  general  that  transformers  with  mo- 
(Kr.ite  core  losses  also"])ossess  jnodcr.ite  copper  los.ses  and 
that  the  more  pu-omiuent  types  .i;.;ree  f.urly  closely  in 
characteristics  so  that  comparatn  cl v,  there  is  little  to 
choiisc  lielwccii  Ihcm.  From  these  curves  it  will  be  seen 
that  the  maxiiunm  copper  loss  per  kilowatt  for  all  sizes 
is  ;i.o  J),  e.  hialier  and  the  minimum  copper  losses  12  p.  e. 
lower  than  the  average. 

ted  showing  the  maximum 
a',;e  regulation  of  the  trans- 
It  will  be  noted  that  while 
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i.il  manufacturers 
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respectively. 

insulation:  it  is 
espoiisibilitv  rests 
oiiipcUini;'  him  to 
s  jic^les  which  are 
possible  with  our 
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urers  will  sav  that 
ith  the  breakdown 
lii.stilulo  of  b.leetrical 
iiiav  be  liiu-  but  will  Ihev  continue  to 
1  hinli  volla<.;e  strain  imposed  under  the 
if  ojieration  and  temperature?     Has  the 
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Central  Station  Manager,  and,  of  greater  importance,  his 
Customer,  anv  guarantee  tliat  Ins  translormer  will  meet 
the  aljovc  sfxciliLatK  itis  ,in.l  iiiav  lei  I  assured  that  his 
property  and  llle  avv   ikiI    i  ii'l.i  ii^i  1  i  d  ' 

The  argunienl  that  ,1  ;j  i  i -iui/hm!  iiuutral  will  offset  all 
danger,  may  lie  advaneeiL  Very  well,  what  liaiipens  if 
the  grounded  neutral  is  not  properly  and  >  I  In  lively 
grounded  ?  Is  it  not  far  lietter  to  eliminate  tlie  weakness 
m  the  apparatus  itself  ratlier  than  to  provide  a  pnssible 
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means  of  avoiding  trou1)le  from,  breakdown,  as  a  result  of 
laek  (d'  insulatinn  ?  It  is  well  to  ground  the  neutral  in 
.niv  ease  ;  at  tlir  saiiu;  time  there  111. iv  lie  a  tendency  to 
utiii/e  this  nuMiis  .il  prnteetiiai  tn  tl,r  drlnninit  of  goexl 
insulalinii   m  the  ,i|>paialus  initiall\'. 

The  importalKe  (d  entirely  separating  the  higli  and  low 
potential  windings  liv  an  insulation  wliuli  will  permit 
either  winding  t.".  he  o.inplelilv  destioved  without  all. 'it- 
ing  tile  other  eoil,  is  ol,Moiis"to  all.  SiAri.il  in.iiniLi.- 
turers  provide  sueli  ilisiil.ition  i\eli  al  tin-  exprii-.r  ol 
tiolial  cost  ol  mannhieture,  ior  wlneh  (lay  desi  rve  eoiu 
meiidalicin. 

In    ]iraetiec,     it   is     oftentimes     impossible   to  properly 
gidiiiid  the  ,  neutral  or  one  side  of  a  t  ran' loi  iiu'r  seeondai  v 
at  the  pole,  due  to  tin-  eli;ira.  l.-r  ..|  lli-    oil      In  -.lu  h  .  s 
a  good   ],lall   IS  lo  makr   ei-uiid   M.iin.>  is  s       ,1    .  w  ;      h  m 
bv  lapi.mi;   tlie  nnilr.il  oi       iho  r  v  ,0    ,  ,  ,  .  ■    ,  ,,s 

ol    a    two    Wllr    .  lU  ml  ,    just    lirlolr    ,1     ,  111  >  .1:.! 

eanviiig  (he  gioiii|.|  wire  down  llic  oiii  , 
and  ^  gi  01111. ling  lo  ,1  w  at.  r  jnp.-  111  1  I  In 
gr. 11111. ling  two  w  in  s\  si  mis  111  1  hi-  ns,  ss>  ,  •  1 
mole  tllall  one  sineu.  sii|.|.lnil  loiis  lln  sns  lisn  nsnni, 
It  is  obvious  thai  .al.'  11111.1  1„  .  i>  r  .  -1  in  sominlilig 
wirtss  ni  tile  same  p.)lintial,  otherwise  a  sh.at  .iieiul  will 
ensue. 

Considering  now  the  matter  of  agin.g  of  transformer 
iron,  w.    Iiave  t.i  deal  witli  a  ])rcddcm  wdiieh,  until  a  few 


ve.iis  ago,  w.is  -.1  ]ilienomenon  about  wdi 

cli  comparatively 

littli-  was  kii,,wn. 

In    rS.||    Ih,-    l.n  t    111.,!    Hi.'   .  IKl.'V  h.'srs 
Sle.d    loiiiinu'    lis     10;,            .1-  s.   I,  : 

ill  sli,'(  1   iron  or 
.  k  on.      wnlh  tlie 

.  ill        inoiislii  to 

lilV   1.1    111.'    Ii.iir  |..|,,„  1               I.-    .     I-.., .,11 
the  attention  .a  .  nsiin  m      k,    Wi     1  .  W 

k  s  .  ■  ■           ,n  the 

columns    ol    1  h.     1..  link  ni       i  I .  .  i  1  s  - .  1  n 

December  ol  Ihis  \. m  ,   Mi  .    i\  lili.on  .\loi 

siper 

before  tlic   Royal   Soeiety,  <ntill..l 

III  the 

Magnelic  I'crmeability  of  Iron",  gi\:  1 

Is      0       1    1    .    ..\  CX- 

haustive  investigations  r.iade  by  tli.'  oiil 

n    iin.si    lliis  phe- 

notnenon.     l^.lli    nrior    nnl    siibw.|niii  1 

ils     iMinM,  t!ic 

larger  trmi      1 1 

his  matter 

tlieir  stiiil  . 

had,  as  ^ 

result    of    lli-i      11       -    s  .  :  . 

'  1  .il  eonelii- 

sions  whieh  enabled    tiaiii    to  o-pe  Willi 

Ik    pi..lilem  witli 

highly  successful  results. 

The  following  conclusions  have  in  general,  been  reached 
by  individual  in\-estigators  and  others. 

'Kirst.  There  is  unquestionably  such  a  phenoancnon  as 
aging. 

"Second.  This  increase  in  the  loss  in  a  given  body  of 
ir.jii  is  dependent  solely  ujion  the  temperature  at  whieh  it 
is  mauitained. 

Third.  A  great  difference  exists  in  the  amount  of  aging 
taking  pkns  in  .kikrent  cpialities  of  iron  and  steel  wdien 
niaint  ii  '       ante  te'nperature. 

Foil  1  I  oHuarv  limits  of  temperature  the  ten- 

dentv  I..  .,;  .       g  Idler  tlie  greater  the  temperature. 

Filth.  Solt  sheet  steel  is  inuch  less  subject  to  aging  than 
s..lt  sliL-et  iron. 

Sixth.  Sheet  steel  that  does  not  age  materially  at  mo- 
d.rate  temperatures  (below  75°C.  )  can  be  obtained,  but 
.ihnost  anv  iron  or  steel  ages  more  or  less  at  higher  tem- 
I  L-ratures.  " 

Seventh.  The  r.  al  cause  of  aging  has  not  been  duscovcred. 
:\ranv  ol  the  kiws  governing  it  have  been  determined,  but 
th.  re  IS  ro..ni  lor  lurther  study  and  investigation. 

Ikivin.j  established  the  fact  that  sheet  steel  can  be  ob- 
i.iiind  whieli  will  not  age  perceptibly  at  moderate  tcm- 
s<:,itiiies  (below  JS'-'C.)  it  was  evidently  important  that 
ill.  maximum  temperature  of  transformers  be  kept  well 
iM  this  point.  It  is  rather  an  odd  coincidence  that  the 
'  1  iHi  iiurc  of  75"C.  also  marks  the  safe  limit  at  whieh 
s  '  ]>■  to  heat  our  present  form  of  insulating  fab- 
.  onditions,  therefore,  led  the  large  mamifac- 
ign  their  transformers     with  very  moderate 

>•,;•.       lii.-  rise  under  normal   conditi.ins  of  operation. 

It' IS  oljvi..uslv  imjiossible  to  dis.  nss  the  iin  tluuls  use.l  bv 
ill.'  1  M-ge  companies  for  the  iin  i.'is  t  n  .11  oi  st.sl  whieh  is 
isei  ...■.'nir  in  character,  as  ihis  ...iius  uii.Ur  the  h,.i.ling  ..f 
11, Kh  .>i.i  ,  w-ith  botli  the  ti  aiisloriiier  and  steel  iiiaiiuiae- 
ninr  ^s;kee  it  to  sav  that  sheet  steel  e.in  be  pn.dueed 
whnli  is  practically  non-aging  at  temperatures  bel.iw 
7o"C. 

With  the  large  manufacturers,  steel  is  jiurchased  from 
mills  .)[  the  highest  standing,  wdiere  it  is  produced  to 
cotnplv  w  ith  stri.  t  s])e.  i lie.it ions  as  to  chemical  composi- 
tion and  nn'ilio,k  ol  m.  1 11  u  I  ai  t  lire .  .After  the  reception  at 
the  Vaetorv  it  is  still  lurther  subjeeted  t.i  certain  treat- 
meats  w  inch  lurther  improve  its  niagiietie  .  haraeteristics 
and  its  non-aging  cpialitv.  The  kist  treatment  has  a  far 
;.;Teater  etlect  u])on  the  final  results  b.>tli  as  to  low  mag- 
netic losses  and  ])ermeance  than,  perhaits,  all  the  previous 
treatments  coinbined.  The  elaborate  and  expensive  fur- 
naces and  apparatus  necessary  to  carry  out  these  further 
]iroiess.s  form  one  of  the  most  valuable  assets  of  the  ma- 
il n  1 ,1.  t  uring  connpany. 

.\lter  the  final  treatment  the  steel  is  tested  magnctieal- 
Iv  and  saini)Ie  lots  are  reserved  for  long  continued  age 
tests. 

Tlie  tests  do  not  terminate  with  the  completion  of  the 
transformer,  but  samjile  transformers  are  placed  in  ovens 
wdiicli  are  ma iiit a i lu.l  nt  predetermined  temperatures. 

The  curves  m  I'lg.  7,  indicate  the  value  of  such  tests. 
After  14  weeks  baking  at  800C.  the  transformer  "H"''  has 
aged  less  than  4  p.  c,  wdiereas  transformers  "A",  "D" 


|ii]lliililli|iiii(i^i!iCijiliHiiiili^^ 

I'u;.  7. 

and  "C"  of  different  manufacture  had  aged  41  p.c,  36  [>. 
c.  aii.l    '  '  I'    I     1  ss])eetively . 

Till  methods  involved  in  the  art  of  micros- 

copi.  I  v  as  a  ntcans  of  studying  the  character- 

istics ol  1  I  already  been  alhided  to,  and  sufficient 
lias  been  said  to  clearly  imjiress  the  reader  witli  the  great 
l)rogress  which  !ias  been  made  in  bringing  this  compar- 
atively unknown  plicnoiiunon  within  our  c<nitrol. 

The  matter  of  aging  does  not  aiipeal  so  forcibly  to  as 
many  of  liie  Central  Station  Men  as  it  slioukl,  wlien  it  is 
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ci>nsiilcreil  that  a  10,  20,  30  and  even  in  sonic  cases  a  ux) 
1>.  c.  increase  in  the  initial  core  loss  of  a  Iransfonner  diu- 
lo  aging-  occurs  with  inferior  types  of  transformers,  rcpic- 
sentinj;  the  same  percentage  increase  in  tlie  anniial  cost,  of 
i>peration  on  a  core  loss  basis.  AVliilc  it  is  true  that  in 
any  event  tlie  sum  total  of  the  core  ami  coiiih  t  lossis  re- 
presents but  a  small  percentage  of  the  i  iu  i  uv  1 1  .uislc  >i  im  il, 
yet  this  is  not  an  argument  for  a  Cnu'i.il  Siatmu  Alan- 
ager  to  listen  to,  who  apiireciates  lla-  rciuiomus  «>1  initial 
station  operation  in  any  tlegree. 

More  consideration  slunild  be  given  to  this  point,  and 
the  decrease  in  your  annual  expenditure  for  incrgy  losses 
in  transformers  will  fully  justify  such  eonsiiK  i  at  inu . 

In  concluding  this  address  I  would  strongly  rceninnicuil 
that  Central  Station  Managers  give  the  subnil  of  tvans- 
former  Insulation  and  Aging  more  c. 'iisiiK  i  ai  k m  and  at 
tacli  less  importance  to  the  small  (Iiiiii.iu.n  m  mn-  l.iss 
claims  advanced  for  the  various  typrs  .i|  1 1  aiisl(  ■!  nu  1  s 


BOILER  MANUFACTURERS  IN  CONVENTION. 

VUc  Hoiler  Mamitactuii-rs  Assoiiation  of  tlu-  rnili-d  Slates 
aiul  Canada  lu-ld  its  sovonti-enlh  eoiuention  in  the  Kini;-  I'Mward 
Hotel,  Toronto,  July  ^^tli  to  J7th  iiu  liisi\i-.  I'lesiilenl  Koln-rl 
.Munroo,  of  Pittsburij,  presided.  Tlie  deU  yates  were  weleoimnl 
bv  Actinjj-Mayor  Shaw  and  Mr.  ).  J.  .Main,  (.  liainiiaii  of  the 
Local  Committee. 

The  President,  in  his  annual  .-uiihess,  said  :  "  'l"o-day  the 
boilermakerstands.il  1  lie  \  ei  y  hi-lin  of  ei\ ili/al  i.>n,  ami  it  is  the 
puq>Ose  of  this  Asseei.itien  lo  iiisinu  l  llu-  engineer  how  to  man- 
aije  boilers,  and  the  iHiileriiiaker  how  le  design  .ind  build  them. 
It"  wo  can  do  this  the  Association  h.i\  e  ni.ide  a  grand  suc- 

cess, and  will  be  w^ell  repaiil  lor  .iH  ihe  Innil-ile  it  has  been  at 
since  its  organization.  There  was  a  time  when  we  thought 
every  competitor  was  an  i  nemy,  ami  ready  to  pounce  down 
upon  us  like  a  hawk,  but  sim  e  the  lorniation  of  the  Association 
wo  found  they  were  the  best  people  that  ever  lived.  We  under- 
stand each  other,  and  work  together,  progressing  as  we  go,  and 
in  this  we  have  even  done  more  for  the  public  than  for  ourselves." 

Col.  Edward  D.  Meier,  of  St.  Louis,  presented  the  report  of 
the  Committee  on  rnif'iirm  Boiler  Inspections,  reviewing  several 
vcars'  work  .at  W'.isliin^ton.  The  committee  is  endeavoring  to 
get  a  commission  appointed  by  President  Roosevelt  to  hear  all 
sides  and  straiL;hten  out  the  tangle  of  inspection  laws. 

A  subject  diseussed  at  some  length  was  the  chemical  constitu- 
ents of  steel,  and  especially  the  percentage  of  sulphur  in  the 
boiler  steel  furnislu  d  by  the  steel  makers.  The  boiler  manufac- 
turers claim  that  the  present  percentage  of  sulphur  gives  too  lit- 
tle ductility  for  the  tensile  strength  of  the  material.  The  steel 
men,  on  the  other  hand,  claim  that  the  grade  of  steel  now  fur- 
nished is  sat'sfactory,  and  that  a  lower  proportion  of  sulphur 
would  make  more  difficult  the  process  of  manufacture  without 
giving  any  practical  compensating  advantages.  The  boiler  men 
desire  a  percentage  of  .025  sulphur,  while  the  steel  makers  want 
the  percentage  at  least  .035. 

The  following  resolution  affecting  the  relations  existing  be- 
tween the  boiler  makers  and  manufacturers  of  special  materials 
was  passed: 

Whereas  strong  and  repeated  protests  have  lieen  made  at  our 
executive  sessions  against  the  growing  practice  of  supply  houses 
and  mills  furnishing  materials  and  partly  finished  product  to 
others  than  boiler  manufacturers,  thus  encouraging  them  to  take 
awaj-  work  which  legitimately  belongs  to  our  members,  therefore, 
be  it 

Resolved,  that  we  request  the  sniiiily  houses  and  manufacturers 
in  general  to  discontinue  this  practice,  as  liki'ly  to  subvert  the 
pleasant  relations  now  existim,'  iH  twec  n  us. 

That,  as  they  depend  on  our  pat  ronaLfe  lor  the  inilk  of  their 
business,  they  should  instead  of  sii|ipl\  in^c  sm  h  goods  to  out- 
siders refer  them  to  the  shops  from  w  hich  they  receive  this 
patronage. 

And  that  we  \vouId  prefer  to  have  this  done  under  a  feeling  of 
mutual  goodwill  and  not  be  compelled  to  adoptarbitrarvmeasures. 

The  election  of  officers  resulted  as  follows  :  —  R.  Munroe,  jr., 
president,  l^itlshuri^,  I'a.  ;  J.  D.  Farasev,  secretary,  Cleveland, 
O.  ;  Joseph  Wari-ler,  treasurer,  St.  Louis,  .Mo.  ;  M.  F.  Cole, 
first  vice-pr.  v  1.1,1,  X.  uni.in,  f.,i.  ;  John  J.  Main,  2nd  vice- 
presidi-nl,  'for.'uio  ;  |ohii  Kouike,  ^d  viie-ina^sident,. Savannah, 
Ga.  ;  J.  Don  Smith,  4ih  v  resident .  Charleston,  S.  C.  ;  G. 
H.  Kittoe,  sth  vli  .  -pr.  slileul,  .\urora,  111.  Pittsburg  was 
selected  as  the  next  pl.iee  ot  iiieeliiig. 

The  social  features  ineludeil  an  automobile  ridi'  to  Lambton 
Golf  Club,  sail  on  steamer  Chippewa,  lall3  -ho  ride  around  the 
city,  trip  to  Hanlan  s  Point,  exi  ursion  to  Xiagara-on-the-Lake, 
and  banquet  at  King  Fdward  llolel. 

The  local  (  omiaitl,-.-  was  eomposod  of  :  |.  1.  Main  (ehairm.aii ); 
W.  P.  Bull,  s.u ;rel,,rv-tn-asurer  ;  |ose|>h  ^V^^•ht,  W.  J.  Guv,  .\. 
M.  Wickens  and  \V.  Inglis. 


The  town  of  Ingersoll,  Ont.,  is  taking  tenders  on  a  system  of 
street  lighting  by  electric  light  or  gas  or  a  combination  of  both. 

Mr.  Cecil  B.  Smith,  C.  E. ,  of  Toronto,  has  been  i  ngaged  by 
the  City  Council  of  W'innipeg,  Man.,  to  make  ])reliminar\- 
investigation  of  the  variou-  soum  s  of  jiowcr  a\;iila!ilc>  lor  use- 
by  that  city.  It  wiillie  u.  .  i-s,u  \  1  o  s,-,ure  le^islal  ion  from  Ihe 
Provincial  Government  to  p<-rniit  the  eity  lo  speiiil  moiie\-  oiilsitle 
the  municipality. 


AN  EPOCH  IN  THE  TURBINE  ART. 

With  the  sueeesstul  closing  of  recent  negotiations  for  two  7,500 
k.  w.  \\\-siinglionst-  lurbiiie  type  gem-rating  units,  the  New  York 
f.disoii  I.  oinpany  has  iiianguiated  an  important  epoch  in  the 
hislory  ol  .M el  ri>pol  1 1 ,111  eli-elric  lighting  in  this  country  by  adopt- 
ing i^eiieialiiii;  uiiils  of  siu  li  unpia'cetlenli-d  size. 

I'lie  iiiipoi  t.niee  ol  this  step  is  enhanced  by  the  fact  that  these 
lui  bme  nulls  will  be  iiist , , Hod  in  tlu-  finest  and  largest  of  Ameri- 
can eeiilr^il  si.itioiis,  WalerslJe  station  \o.  2,  that  ultimately 
will  eonl.iiu  ten  units  of  the  same  size.  Waterside  station  No.  l', 
il  w  ill  be  reuieiiilu'i  iHl,  is  equiiiped  w  itli  Wi-slinghonse  vertical 
three-eyluKler  l  ompoiiiul  reeiproealing  engiiu-s  which,  although 
iiisi.illoil  only  a  lew  years  .ago  as  then  representing  the  highest 
lypi-  ol  I.M-o  enL;me  eousl  riution,  ha\e  so  soon  been  outclassed 
lhroui;li  Ihe  rapid  .id\anee  of  the  steam  turbine  s^'stem.  No  less 
lhau  ele\i-ii  of  these  large  engine  type  units  are  now  in  service 
111  this  si.iiion,  oai  h  rated  at  about  6,500  h.p.  capacity  and  direct 
l  oiiiieeteil  to  a  3,500  k.w.  generator.  The  next  step  in  the 
acquisition  of  larger  units  resulted  in  the  installation  of  5,000  k. 
w.  turbine  units  of  the  Curtis  type. 

In  the  equipment  of  the  new  \Vaterside  station  with  Westing- 
house  turbine  units  of  still  greater  capacity,  over  twice  that  of 
tlu-  original  engine  type  units,  there  will  here  exist  a  striking 
i-xaiiiiile  of  the  extremely  rapid  development  in  power  station 
construction  that  has  taken  place  since  1900. 

The  extreme  compactness  of  the  new  generating  unit  is  evi- 
denced by  the  small  space  it  requires  in  the  new  power  station 
arrangement.  Its  overall  dimensions  are  appoximately:  length 
50  feet,  width  17  feet,  height  15  feet;  floor  space  850  sq.  ft.  per 
unit  net,  or  .  1 13  sq.  ft.  per  k.w.  capacity.  This  is  le.ss  than  one- 
half  the  space  occupied  by  the  engine  type  units  which  are  the 
most  compact  type  yet  built  for  central  station  work. 

A  condenser  of  the  surface  type  will  be  located  beneath  the 
turbine  in  the  foundations  proper.  This  arrangement  is  in  all  re- 
spects equivalent  to  that  claimed  to  be  incidental  only  to  the 
vertical  type  of  turbine  which  requires  mbch  extra  space  for  con- 
denser and  turbine  auxiliaries. 

The  new  turbines  will  operate  under  175  pounds  steam  pre.s- 
sure,  approximately  28  in.  vacuum  and  100  degrees  superheat,  the 
normal  speed  of  the  unit  being  750  r.  p.  m.  Under  these  con- 
ditions the  economy  of  the  complete  unit  will  be  in  the  neighbor- 
hood of  16  pounds  per  k.  w.  h.  at  full  rated  load. 

Each  unit  will  have  an  overload  capacity  of  at  least  50%,  or 
will  be  capable  of  developing  full  rated  load  without  the  use  of  a 
conden.ser.  A  distinctive  feature  of  this  de  sign  is  that  the  tur- 
bine gives  its  best  economy  around  full  rated  load,  although  a 
large  overload  capacity  is  at  all  times  instantly  available  when 
required  without  material  sacrifice  of  efiiciency.  At  this  maxi- 
mum load  each  turbine  will  be  developing  over  15,000  h.  p.  at 
the  shaft,  which  is  by  far  the  greatest  amount  of  power  ever 
developed  in  a  single  prime  mover  in  stationary  service. 

The  direct  connected  turbo-generators  will  be  of  standard 
Westinghouse  construction  delivering  6,600  volt,  three-phase 
current  to  the  high  tension  network  at  a  frequency  of  25  cycles 
per  secortd.  The  generators  will  embody  the  new  enclosed 
construction  which  constitutes  an  important  advantage  in  the 
entire  elijnination  of  the  hum  peculiar  to  high  speed  turbine 
generators.  They  will  have  an  efficiency  approximating  97K% 
at  full  rated  load.  Each  generator  will  be  able  to  sustain  for 
several  hours  an  overload  of  50%  within  reasonable  tempera- 
ture rise. 

It  is  of  interest  in  connection  with  this  important  installation 
that  almost  simultaneously  three  Westinghouse  turbine  units  of 
the  same  size  have  been  adopted  by  two  large  Brooklyn  power 
stations,  one  for  railway  and  the  other  for  lighting  service,  mak- 
ing a  total  of  over  50,000  h.  p.  in  turbiife  machinery  of  this 
size.  Two  units  will  go  to  the  Brooklyn  Heights  Railway  Com- 
pany and  the  third  to  the  Brooklyn  Edison  Company. 


BRITANNIA  MINES  ELECTRICAL  EQUIPMENT. 

The  electrical  power  plant  of  the  Britannia  Klines  on  the 
Howe  Sound,  some  few  miles  north  of  Wineom  er,  B.C.,  has  been 
completed  and  is  now  in  operation.  The  motive  power  is  derived 
from  two  huge,  Pelton  water  w  heels.  The  water  to  turn  these 
whei-ls  is  supplied  from  Britannia  Creek.  The  head  of  water 
used  is  one  of  the  highest  on  the  l^acific  Coast.  The  hvdraulic 
pressure  on  the  pipe  lim-s  just  back  of  the  wheels,  with  the  nozzle 
open,  shows  ,in  elTeeti\e  pressure  on  the  water  wheels  of  S03 
pounds  per  inch  on  a  liead  of  1,7501001.  The  water  from  the 
brow  of  the  hill  is  brought  down  in  steel  pipes,  tested  under 
hydraulic  pressure  to  i  Soo  pounds  por  inch.  The  pipe  line  is  2)i 
miles  long,  tlu-  first  mile  being  of  wooden  sta\  e  pipe,  there  being 
very  little  grade.  The  remaining  1  ys  miles  consists  of  the  steel 
pipe-  aboxe  mentioiieil,  tlu-  most  of  the  elrop  being  in  this  stretch 
of  pi]iiiig. 

The  transmission  lines  and  Ihe  wiring  were  installed  by  the 
Hintoii  Electric  Company.  The  macliinery  and  pipe  installation 
was  under  the  direct  supervision  of  Mr.  Wynn  Meredith. 


The  Jones  &  Mivu  e  l\leetrie  Comp.any,  of  Toronto,  are  making 
.1  rraiigeuu  n I  s  lo  esl.ihlish  .1  br,ini.'h  in  Winnipeg. 

A  pioposiiioii  lo  develop  .1  w.iler  ,v>wer  on  the  White  Mud 
rivor  is  now  being  eon siiler.-il  h\  the  iimiiieipality  of  Neepawa, 
Aim.  i:ir.;ineei  Arehib.ilcl  li.is  submit  ti-vl  a  pl.iu  of  the  pro- 
posed work,  which  he  estimates  wouKl  cost  $40,000  and  pro- 
duce 400  lioise  power. 
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OPERATION  OF  ALTERNATORS  IN  PARALLEL 

Bv  A.  L.  MuDGE. 


The  operation  of  alternating-current  generators  in 
parallel  is  a  condition  which  exists  in  practically  every 
power  house  of  any  size  using  A.  C.  apparatus.  It  is  a 
condition  which  has  such  an  important  bearing  on  the 
design  and  construction  of  so  many  power  houses,  that  a 
short  time  spent  in  considering  some  of  the  questions 
involved  may  be  profitable.  Pardon  me,  if  I  tell  you 
a  good  many  things  that  you  already  know,  but  the 
subject  is  one  that  has  been  very  thoroughly  thrashed 
over,  and  most  of  the  problems  in  connection  with  it 
have  already  been  successfully  solved,  so  that  I  have  no 
brilliant  discovery  to  lay  before  you.  I  will  simply  take 
up  with  you  some  of  the  advantages  secured  by  parallel 
operation;  the  requirements  therefor  on  the  part  of  the 
generators  and  prime  movers,  and  then  consider  a  little 
more  fully  some  of  the  points  which  come  up  in  practical 
operation. 

First  of  all,  why  do  we  want  to  run  alternators  in 
parallel  at  all?  In  the  earlier  stations  there  were,  per- 
haps, two  or  three  alternators,  each  carrying  several 
single-phase  lighting  circuits.  The  generators  were  not 
operated  in  parallel,  and  when  at  certain  times  of  the 
day  the  load  was  light,  it  was  found  that  perhaps  three 
machines  were  all  running  very  inefTicicntly  at  light  loads, 
wiiereas,  if  all  the  load  could  be  transferred  to  one 
machine,  that  machine  would  be  fully  loaded  and  operate 
ing  at  good  economy,  while  the  two  remaining  units 
could  be  shut  down.  The  next  step  was  to  put  in  a 
system  of  double  throw  switches,  so  that  the  load  could 
be  transferred  from  one  generator  to  another,  and  so 
operate  the  plant  at  all  times  at  fairly  high  economy. 
This  worked  pretty  well  as  long  as  the  load  consisted  of 
lamps  only,  and  the  customer  did  not  kick  at  the  wink 
in  his  lights  three  or  four  times  during  the  evening,  when 
his  circuit  was  thrown  onto  another  machine,  or  at  the 
fluctuations  in  voltage  which  occurred  when  a  sudden  load 
was  thrown  onto  a  small,  poorly-regulating  alternator, 
which  was  driven  by  an  engine,  which,  perhaps,  was  also 
regulated  rather  poorly.  Polyphase  machines  were  in- 
stalled and  motor  load  taken  on.  The  bugbear  of  low- 
power  factor  made  itself  apparent.  The  disadvantages  of 
operating  different  circuits  from  separate  alternators 
became  more  pronounced  than  ever.  Synchronous  motors 
could  not  readily  be  transferred  from  one  alternator  to 
another.  Parallel  running  was  adopted,  aad  although  it 
introduced  some  new  problems,  it  solved  many  of  the  old 
ones.  It  siniplificd  tlie  switchboard  and  station  wiring; 
it  improved  the  service  and  made  it  more  reliable  by 
doing  away  with  the  necessity  of  frequently  transferring 
the  circuits  from  one  generator  to  another,  and  by  this 
means  prevented  many  interruptions,  however  slight,  to 
the  service.  Additional  generators  could  not  be  put  into 
or  taken  out  of  service  without  the  knowledge  of  the 
customer.  I  remember  a  good  example  of  this.  Some 
2,C00-k.w.,  2,3n0-volt  generators  were  being  operated  in 
parallel,  two  or  three  years  ago,  in  a  water-power 
station,  when  a  coil  in  one  of  the  generators  short-cir- 
cuited. The  damaged  generator  was  kept  in"  service 
carrying  its  load  four  or  five  minutes  after  the  short 
circuit  was  noticed,  while  another  generator  was  started 
up  from  rest  and  thrown  in  on  the  bus  bars.  During  this 
time,  the  copper  was  white  hot  in  tlic  coil  at  point  of 
short  circuit.  Even  the  sub-station  at  tlic  ntlier  end  of 
the  line  was  not  aware  tliat  anvtliiuM;  unusual  had  hap- 
pened. It  would  ])robahly  be  iiiiiHissihlf  to  do  this  with 
a  generator  wound  for  a  voltau;c  nuii  li  .ibdve  2,300  volts, 
as  a  ground  would  take  plape  to  the  frame  of  generator, 
which  would  probably  throw  the  machine  entirely  out  of 
business  at  once. 

The  whole  plant  can  lie  operated  more  econoinically , 
the  voltage  regulation  is  bcltn.  Km-  cNaiiiph',  il  an 
induction  motor,  sav  <>f  ;2iiO  h  p,  laicd  lapacitv,  is  startc(l 
up  under  full  load,  from  a  liiio-k  w,  iirnnat.ir  (pcihaps  in 
some  cases  it  would  not  he  st.iiinl  \it\  ci  ih),  I  ihinix 
you  know  the  severe  clTect  wliich  wduld  he  pinilnri'il  npun 
the  voltage;  wlieli'as,  if  the  saine  iii'>li,i  weie  started  uj) 
from  a  line  snpplieii  li\  pdwir.  :a\  Muni  fnur  or  five 
600-k.\v.  KciM'i  a  l<ii :;,  ..pi'i  '  in"  m  |iai,illel,  ilie  voltage 
fluctuation  would  he  sli|;lit  conipaied  In  what  it  was  in 
the  first  case. 

In  the  days  when  many  circuits  left  the  power  house 
for  local  dislriljution,  it  was  possihh"  for  each  generator 
in  the  station  to  earrv  .ever,,!  nf  these  circuits.  But, 
with  modern  power  lion  e  ,  ni.in\  of  which  contain  a 
dozen  or  more  genera  tm  ami  po,:,ihly  only  two  or  three 
outgoing  high-tetision  circuits  for  a  loiig-il  i  .  t  a  nei>  tran, 
mission,  there  is  nothing  to  do  but  operate  tin-  -eni  iat.n  . 
in  parallel,  as  the  cost  of  running  a  separati'  hii^h  tension 
circuit  of  numy  miles  in  length  for  each  generalor  would 
be  prohibitive. 
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REQUIREMENTS  OF  GENERATORS 

One  of  the  highest  authorities  upon  the  design  and 
operation  of  alternating-current  generators  says:  "The 
problem  of  parallel  operation  of  alternators  is  almost 
entirely  a  problem  of  the  regulation  of  their  prime 
movers,  especially  steam  engines,  but  no  electrical  prob- 
lem at  all."  This  is  very  true,  but  at  the  same  time 
there  are  certain  requirements  as  regards  the  generators, 
which,  if  they  are  met,  will  make  their  parallel  operation 
more  satisfactory. 

The  machines  should  have  practically  the  same  wave 
form.  This  is  not  a  point  that  requires  very  much  atten- 
tion on  the  part  of  the  purchaser,  or  the  operating 
engineer,  as  all  good  modern  commercial  alternators  have 
wave  forms  that  approach  a  sine  wave  very  closely. 

They  must  have  the  same  frequency,  the  same  terminal 
voltage,  and  they  must  be  in  synchronism— i.e.  to  say,  the 
instantaneous  value  and  direction  of  the  E.M.F.'s  of  both 
machines  must  be  alike  at  all  times  for  perfectly  satisfac- 
tory parallel  operation.  The  generators  may  operate  in 
parallel  more  or  less  successfully,  even  though  these 
requirements  are  not  all  perfectly  met,  but  the  more 
nearly  they  are  met,  the  more  satisfactory  will  be  the 
parallel  operation. 

If  the  machines  are  to  have  the  same  frequency,  they 
must  be  driven  at  the  correct  speed  to  produce  that 
frequency.  If  they  are  to  have  the  same  terminal  voltage, 
the  field  excitation  must  be  properly  adjusted  to  produce 
it.  If  the  frequency  and  voltage  are  not  alike,  cross 
currents  will  flow  between  the  alternators  in  a  local 
circuit.  If  the  frequency  of  the  alternators  is  exactly  the 
same,  but  the  field  excitation  is  such  as  would  not  give 
the  same  terminal  voltage  on  each  generator,  a  local 
current  flows  between  the  machines.  This  is  a  wattless 
current  magnetizing  the  field  of  the  machine  of  lower 
excitation  and  demagnetizing  the  field  of  the  machine  of 
higher  excitation.  This  magnetizing  and  demagnetizing 
effect  is  such  that  it  causes  the  terminal  voltage  of  the 
two  generators  to  be  the  same,  although  they  are  differ- 
ently excited. 

A  simple  experiment  shows  the  above  very  clearly. 
Excite  two  generators  to  exactly  the  same  terminal 
voltage  and  throw  them  in  parallel.  If  the  frequency  of 
both  generators  is  the  same,  they  are  perfectly  in  step, 
and  no  current  will  flow  between  the  armatures  of  the 
two  machines.  Now,  decrease  the  field  excitation  of  one 
of  the  generiators,  and  as  you  go  on  decreasing  it  you 
will  see  the  armature  current  of  both  generators  increas- 
ing till  at  length  both  generators  may  be  carrying  full 
load  in  amperes,  although  there  is  no  external  load  on 
them.  This  current  is  entirely  wattless,  except  for  the 
small  C  R  losses  produced  in  the  armatures  of  the  genera- 
tors, and  it  will  take  no  more  power  to  drive  the 
generators  (although  they  are  carrying  full  K.V.A.  load) 
than  it  would  take  to  drive  them  when  the  ammeter 
needles  are  at  zero.  In  fa^ct,  if  the  regulation  of  the 
machines  is  poor,  you  can  pull  the  field  current  entirely 
off  one  machine  and  over  excite  the  other;  then  the  two 
will  have  a  fairly  high  terminal  voltage,  the  machine, 
which  is  entirely  without  field  excitation,  being  excited 
by  the  wattless  currents  in  the  armature  circuit. 

Cross  currents  will  also  result  if  there  is  any  ten- 
dency towards  inequality  of  frequency.  As  long  as  the 
machines  stay  in  step,  the  frequency  must  be  (he  same, 
but,  if  the  driving  power  of  the  generators  is  such  that 
one  machine  pulls  slightly  aliead  of  the  other,  then  cross 
currents  flow  which  transfi'r  ener^v  from  the  machine 
which  tends  to  run  faster  to  llie  niaehine  which  (ends  to 
run  slower.  This  really  imans  lliat  (he  macliine  which 
tends  to  run  faster  is,  for  the  moin<'nt,  a  generator,  and 
runs  (he  machine  which  tends  to  run  slower  as  a  motor. 
'I'hen,  (he  so-called  generator  on  account  of  its  additional 
load,  will  now  slow  down  in  speed,  while  the  so-called 
niiilor,  as  it  has  been  relieved  of  itte  load,  will  begin  to 
spei  il  up,  thus  bringing  the  machines  exactly  into  step 
again.  As  long  as.  they  are  in  the  slightest  degree  out  of 
step,  cross  currents  will  set  up  tending  to  bring  them 
back.  These  cross  currents  stop  immediately  the  machines 
are  exacdv  in  step  again,  so  that  you  see  there  is  a 
stnue-  fiiti  (■  ti-ady  to  act  to  bring  the  machines  back  into 
step  in  I  i:  soon  as  they  begin  to  get  out  of  step.  If 
yon  see  lli::  point  clearly,  it  will  not  be  hard  for  you  to 
understand  one  of  the  most  important  conditions  regard- 
ing parallel  operalion. 

The  generators  should  have  a  moderate  amount  of 
,i  mi  l  I  lire  reaction,  which  might  roughlv  be  said  to  be 
lepir  ,  ii(ed  by  the  inherent  regulation  of  the  generators, 
riir  inaller  the  armature  reaction  or  the  be(ter  the 
le-iilation  the  larger  are  the  cross  curren(s  flowing  be- 
tween the  generators,  and  the  more  is  the  operation  of 
the  generators  disturbed  by  these  cross  currents.  On  the 
other  hand,  the  larger  the  armature  reaction  or  the  worse 
the  regulation  the  less  is  the  synchronizing  current  that 
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can  (low  ln-lwoi'ii  tlio  inailiinos  to  hviwj:,  llu-in  liack  into 
stop  wlu'ii  they  lend  to  fall  out  of  stop. 

A  good,  inoiiorn  altornator  will  havo  a  lobulation  ot 
from  six  to  oisilit  por  oont.  from  full  load  (o  no  load  at 
100  per  oeiit.  power  faotor,  and  from  15  to  'Jti  por  oont. 
at  iSr>  per  oent.  power  faotor. 

The  inherent  regulation  of  the  t^onoratois  should  ho 
apiuoximatelv  the  same,  although  ,i;oiiri  .1 1  m  s  havini; 
soiuowhat  dilTorent  regulations  will  oporair  ,1 1 1  lactoi  ir\ 
in  parallel  if  the  lield  exoitations  of  1ht>  dilli  nui  mat  liinos 
are  properly  adju.sted  as  the  load  ;  nihciwisi'  Aalt^ 

less  cross  currents  will  flow  betwiin  iIn  iinn  a  I  ms.  la 
ad;astins  the  fielil  currents  of  t.lio  ihririciit  maoliinos  fm 
increased  or  decreased  load,  the  Hold  iinronl.  of  the 
laachine  having  the  poorest  regulation  will  always  have 
to  be  varied  through  the  widest  limits. 

The  regulation  of  generators  for  salisia ;  paiallol 
operation  does  not  have  to  bo  lu'ai  U  so  r\aril\  iho  same 
as  must  be  the  regulation  of  t ransforiniM :  ,  whirh  arc  to 
be  paralleled  upon'  both  primary  and  sotomlary  sidos^ 
because  with  the  latter  the  proper  division  of  load  be- 
tween the  transformers  dojionds  upon  II10  rogulation, 
whereas  the  division  of  load  liotwoon  altcMnatdrs  depends 
neither  upon  their  inherent  ro.L;uIation  nor  their  terminal 
voltage  but,  as  will  be  cxiilainod  later,  niiou  the  speed 
regulation  of  their  prime  movers. 

Heavy  copper  rings  around  tho  pole  i)iocos,  usually 
called  dampers,  arc  frequently  used  I0  assist  in  keeping 
the  generators  in  step.  As  soon  as  II10  generators  begin 
to  get  out  of  step,  very  lioa\  \  (  ui  iouls  aio  induced  in  the 
dampers,  which  act  as  a  ili.i-  oppusin.j;  the  tendency  of 
the  machines  to  get  out  of  stop. 

The  above  romart:s  iding  1on(haicy  of  machines  to 
he  i)ulled  out  of  sto]),  and  Hit-  iiooil  of  cross  currents  and 
dampers  to  hold  ilioin  in  slop,  havo  Tiiost  importance  with 
reference  to  maohincs  which  aio  diivon  I)y  prime  movers 
which  have  somr  inir|iialit\  in  ihrir  rate  of  rotation. 
This  refers  to  alt<'i  nalors  (li  i\oii  hv  (>i1hor  steam  engines 
or  gas  engines.  The  ro(|uironiou1s  of  the  prime  movers 
are  uniform,  angular  rotation,  and  uniform  drop  in  speed 
from  no  load  to  full  load.  'I'lio  speed  regulation  must  not 
be  t-oo  great,  as  lliis  wmilil  mean  too  great  a  change  in 
frequency  of  tho  s\  tim  nmh^r  a  varying  load.  Nor  is  it 
well  for'  the  spooil  1  rj  iihil  ion  to  be  too  small,  or  there 
may  be  difTiculty  in  getting  the  two  generators  to  share 
the  load  properly. 

We  will  consider  some  of  the  different  prime  movers- 
first  of  all,  with  reference  to  the  question  of  uniform, 
angular  rotation. 

With  a  steam  emrino,  tho  turqn(>  and  thus  the  speed  of 
rotation  risr<s  and  falls  periodirally  during  each  revolu- 
tion with  il  r  fi  i'(|Mriicv  iif  Ihc  entwine  impulses.  The 
alternator  1  .  ii,>ii  1  1  ni  wiih  ihi'  ei:L:iiie  will  thus  not  have 
uniform  fiotnirncy,  hut  a  f i  iM|ia  ni  \-  which  rises  and  falls. 
The  amount  of  this  piilsalinn  in  tho  frequency  depends 
upon  tbe  type  of  onsrino  aTn!  <in  Iho  nionicntum  of  the 
flywheel.  In  a  singlo-o\iinih  r  engine  tliis  pulsation  is 
worst.  It  is  better  in  a  t  wo-oylinder  cross-compound 
engine  where  the  cranks  are  at  ric;ht  angles,  and  is  still 
better  in  the  Manhattan  type  combination  horizontal  and 
vertical  engine,  where  there  are  four  cranks  arranged  to 
give  tbe  most  even  torque  possible  upon  tho  crank  shaft. 

You  can  readily  see  that  if  we  parallel  two  generators 
driven  by  engines,  one  of  which  receives  an  impulse 
tending  to  make  it  increase  in  speed  at  the  same  time  as 
the  other  engine  tends  to  decrease  in  speed,  then  the  gen- 
erators have  cone  slightly  out  of  step,  and  cross  currents 
will  result.  It  is  absolutelv  necessary  to  keep  these  cross 
currents  within  a  reasonable  limit  for  if  thev  are  allowed 
to  exist,  thev  add  to  the  K.V.A.  load  of  the  generators 
without  doing  any  useful  work. 

In  order  to  keen  these  pulsations  within  limits  which 
will  admit  of  satisfactory  operation,  the  engines  must  be 
furnished  with  flywheels  of  sufficient  momentum.  The 
heavier  the  flywheel  the  loss  will  be  the  angular  variation 
in  speed  during  one  rovolnlion  of  the  engine.  Most  manu- 
facturers of  electrical  ma<  liincry  specify  that  for  success- 
ful parallel  operation  t'nero  must  not  be  an  angular 
variation  in  the  speed  of  ]nime  mover  of  more  than  2^ 
electrical  degrees,  eitlier  ahead  or  behind  absolutely 
uniform  rotation.  This  means  that  the  maximum  differ- 
ence in  phase  between  the  two  generators  must  not 
exceed  five  electrical  degrees.  Most  manufapturers  of 
electrical  apparatus  insert  a  clause  reading  somewhat  as 
follows  in  their  .\.C.  generator  specifications: 

"Operation  in  parallel  — We  guarantee  suooossful 
parallel  operation  between  our  generators  without  'hunt 
ing,'  'racing,'  or  'pumping,'  whether  driven  bv  w^ator- 
wheels  or  steam  engines,  pro,  idcd  ihal  llie  ^arialioll  of 
the  angular  velocity  of  the  pri  :  '  i    due;  lail  nKMliicr 

between  two  generators  opera  1  in-:  in  paialh-j  a  ilisplace- 
ment  of  more  than  five  f.5)  'electrical  degrees,'  bv  an 
•electrical  degree'  being  understood  the  180th  part  of  the 
angle  between  two  poles." 

If  the  angular  displacenx  '  1  <  1  n  the  two  maiera- 
tors  is  not  over    five    elect;  11:.  maximinn 

cross  current  is  confined  to  ,  ii\(ly  small  pro 

portion  of  the  full  load  current. 


Consider  a  tiO-eycle,  4S-polo  alternator  running  at  1.50 
i"I)ni.  Tho  allowahlo  variation  from  mean  uniform 
rotation  is  2.\  divided  by  24,  or  .104  of  a  mechanical 
degree.  Now  consider  a  2,a-cycle,  24-pole  alternator  of 
tho  same  k.w.  capacity  running  at  150  r.p.m.  The  allow- 
able vaiialion  from  moan  uniform  rotation  is  2|  divided 
liy  oi-  of  a  mechanical  degree.  That  is  to  say, 
two  '^.5 cycio  gcnoiators  may  he  allowed  nearly  2i  times 
as  much  angular  speed  variation  as  two  GO-cycle  genera- 
tors, and  yet  oiicrate  in  parallel  just  as  satisfactorily. 
'I'his  means  that  less  flywheel  effect  is  required  for  25- 
(  \  ch-  generators  than  for  fiO-cycle  generators  at  the  same 
speed.  In  other  words,  the  flywheel  of  a  f!0-cycle  genera- 
tor will  be  heavier,  and,  therefore,  the  engine  will  be 
more  expensive  than  for  a  25-cycle  generator.  From  this 
you  will  see  that  for  the  most  successful  parallel  opera- 
tion for  direct^-connected  alternators,  low  frequencies  are 
more  desirable  than  high  frequencies,  and  for  the  same 
reason  high  speeds  present  less  difficulties  than  low 
speeds,  as  far  as  the  weight  of  the  flywheels  is  concerned, 
for,  in  both  cases  fewer  field  poles  are  required,  thus 
increasing  the  allowable  angular  speed  variation  of  tbe 
engine,  and,  therefore,  decreasing  the  required  flywheel 
effect. 

For  any  particular  speed,  the  flywheel  effect  of  a 
wheel  is  proportional  to  the  weight  of  the  wheel  multi- 
plied by  its  radius  of  gyration  squared.  As  most  of  the 
weight  of  the  wheel  is  concentrated  in  the  rim,  the  centre 
of  gyration  is,  therefore,  located  in  the  rim,  so  the  radius 
of  gyration  is  usually  slightly  less  than  half  the  outside 
diameter  of  the  flywheel.  If  the  flywheel  is  of  the  same 
weight  but  of  double  the  diameter^  the  flywheel  effect  is 
about  four  times  as  great.  For  economy'  in  the  weight 
of  the  wheel,  it  is,  therefore,  well  to  have  the  flywheel 
of  as  large  diameter  as  possible.  The  diameter  of  the 
wheel  is,  of  course,  limited  by  the  fact  that  if  the  wheel 
is  run  above  a  certain  peripheral  speed,  the  mechanical 
strains  in  the  iron  become  too  hich.  The  safe  limiting 
peripheral  speed  for  a  cast  iron  wheel  with  solid  rim  is 
about  fi.Ono  foot  nor  minute.  Flvwlieel  type  alternators 
are  sometimes  used,  the  field  poles  heina:  attached  directly 
to  the  rim  of  flywheel,  which  is  dovetailed  or  drilled  to 
receive  them.  They  are  only  practicable  in  the  larger 
sizes,  because  with  small-diameter  machines  the  flywheel 
would  be  so  small  that  it  would  be  impossible  to  get  the 
required  amount  of  cast  iron  inside  the  diameter  of  the 
stator  to  produce  the  necessary  flywheel  effect  for  satis- 
factory parallel  operation;  whereas,  if  the  diameter  of 
the  machine  were  sufficiently  increased  to  obtain  tbe 
necessary  flywheel  effect  in  the  wheel,  it  would  result  in 
poor  electrical  design,  and  greatly  increase  the  cost. 
Instead  of  doing  this,  it  would  be  better  and  cheaper  to 
use  a  standard  engine  typo  trcnorator.  in  which  the  rotor 
spider  is  simply  designed  to  carry  the  field  poles,  and 
then  put  a  separate  flywheel  on  the  shaft.  This  separate 
flywheel  can,  of  course,  be  made  of  larcer  diameter  than 
the  rotor,  thus  obtaining  the  required  flywheel  efTect, 
without  the  use  of  such  a  large  amount  of  cast  iron  in 
the  machine. 

With  generators  belted  from  difTorent  engines,  the  fly- 
wheel effect  required  is  not  so  croat  as  if  tho  iienerators 
wore  direct  connected  to  the  oui^ines,  as  the  bolts  have  a 
certain  amount  of  flexibility. 

If  generators  are  bolted  from  the  same  shaft,  which 
is  run  by  an  engine  havinc;  considerable  angular  variation, 
the  generators  may  be  nm  in  parallel  satisfactorily  as 
long  as  only  lights  are  operated  from  the  system,  where- 
as, the  operation  of  synchronous  motors  or  rotary  con- 
verters on  the  system  might  not  be  satisfactory.  Of 
course,  if  tbe  annular  variation  was  enough  to  produc"  a 
noticeable  change  in  voltatre  during  each  revolution,  even 
the  operation  of  lis^hts  might  not  be  satisfactory. 

nA.'=;  ENGINES 

Very  much  tho  same  remarks  as  regards  flywheels 
ppply  t"  ga.s  engines  as  apply  to  steam  engines. 

For  the  same  number  of  cylinders  they  require  a 
greater  fivwheol  effect,  as  they  are  generally  four-cycle, 
single-acting.  That  is  to  sav,  that  one  impulse,  in  a 
single-cylinder  engine,  is  given  onh-  every  second  stroke, 
and  the  gas  explodes  on  only  one  side  of  the  piston.  This 
means  that  heavier  flvwlioels  or  more  cylinders  must  be 
used.  A  recent  installation  consists  of  a  300-k.w.,  25- 
c^■cle  generator  ot  lfiT  r.n.m.,  which  is  now  being  driven 
by  a  gas  engine  haviiv  six  cvliiidiMs  spaced  at  fiO  decrees 
around  the  crank  shaft.  Rx'  arran":ine;  the  cylinders  in 
this  way  a  modorato-si  ml  fhw  lund  could  be  used,  and 
successful  parallel  operation  ensured. 

Prime  movei's  which  uixc  a  uniform  torque  are  the 
most  satisfaotorv  fni  pai.illcl  o]HTation.  and  for  these 
no  flvwhool  is  rruuiied  to  scare  satisfaotorv  parallel 
operation,  as  lhc\  li;'\c  an  ahsolulolv  uniform  angular 
rotation.  '  T!ov,  r>  rr,  n  cci1;iin  aiuounl  'of  nvwbool  effect 
max-  111'  rcduiicil  to  uh'mmiI  l.ir;re  Huctuations  of  sneed 
);ich  v  .nihl  ]u'  ■■:>v.<i\]  h\  vi  ddcn  !ha-tnations  of  load  on 
Ihe  "crirr,;  Imi  s  The  iiriiM,^  movers  should,  of  course,  have 
suitable  governors  to  help  take  oaio  of  this. 
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question  of  parallel 
angular  rotation, 


Some  of  the  prime  movers  giving  a  uuiforni  torque 
are  as  follows: 

Water  wheels, 
Steam  turbines, 
Induction  motors, 
Synchronous  motors. 
Direct-current  motors. 
With    these    prime  movers,  the 
operation,  as  far  as  regards  uniforn 

a  simple  one.  It  is  a  well  known  fact  that  water-wheel 
driven  generators  run  exceptioiuilly  well  in  parallel. 

Descriptions  have  recently  been  published  regarding 
the  very  successful  parallel  operation  of  a  5,500-k.w. 
turbine-driven  generator  with  the  .5,008  k.w.  generator 
run  by  the  combined  horizontal  and  vertical  four-cylinder 
A.  C.  engines  in  the  Interborough  jjower  house  in  New 
York.  The  four-cylinder  engines  ensure  a  comparatively 
small  angular  speed  variation,  and  this  accounts  for  the 
patricularly  good  results  obtained. 

DIVISION  OF  LOAD 

The  division  of  load  between  the  alternators  depends 
entirely  upon  the  prime  movers.  Changing  the  field  cur- 
rent does  not  alter  the  division  of  load  as  it  does  on 
direct-current  machines.  It  simply  increases  the  wattless 
current  between  the  machines.  It  might  be  interesting  to 
compare  the  way  the  load  is  divided  between  compound- 
wound,  direct-current  machines  with  the  way  the  load  is 
divided  between  alternators  running  in  multiple.  With 
D.  C.  generators  the  compounding  on  the  different 
machines'  must  be  the  same,  otherwise  one  machine  will 
take  more  than  its  share  of  the  load,  while  with  alter- 
nating-current generators  running  in  parallel,  the  speed 
regulation  of  the  prime  movers,  from  no  load  to  full  load, 
must  be  the  same  to  ensure  proper  division  of  load.  If 
the  speed  regulation  is  not  the  same,  the  generator 
driven  by  the  prime  mover  having  the  better  regulation 
will  take  too  large  a  proportion  of  the  load.  For  ex- 
ample,—consider  a  water-wheel  having  a  speed  regulation 
of  four  per  cent,  from  full  load  to  no  load  driving  a 
generator  which  is  paralleled  with  a  generator  driven  by 
a  water-wheel  having  a  regulation  of  two  per  cent. 
Supposing, that  the  water-wheel  governors  are  adjusted  so 
that  the  no-load  speed  of  both  generators  are  the  same, 
then  half  load  on  the  first  generator  will  icause  two  per 
cent,  drop  in  speed,  while  full  load  on  the  second  genera- 
tor causes  the  same  drop  in  sneed.  Any  addition  to  the 
load  would  overload  the  second  generator,  while  the  first 
generator  would  not  yet  be  carrying  its  full  rated  load. 

Instead  of  adjusting  the  gnvenmrs  to  run  at  the  same 
sjieed  at  no  load,  suppose  we  adjust  them  to  run  at  the 
same  speed  at  full  load,  then  wiien  sufficient  load  has 
dropped  off  to  allow  them  to  run  at  two  per  cent,  above 
full-load  speed,  the  wheel  having  a  regulation  of  four  per 
cent,  will  be  carrving  all  the  In^id,  and  the  wheel  having 
a  regulation  of  two  poi'  cent,  will  hr  rutiicly  unloaded. 
If  the  load  be  decreased  still  furl  her,  generator  con- 
nected to  the  wheel  having  two  per  i'?ent.  speed  regulation 
will  then  run  as  a  synchronous  motor.  It  is  not  well  for 
the  speed  regulation  to  be  too  close. 

Two  alternators  belted  to  the  same  shaft  will  operate 
satisfactorily  in  parallel,  if  care  is  taken  that  the  pulley 
dimensions  are  such  as  to  make  the  frequency  of  both 
machines  exactly  the  same.  A  very  slight  error  in  the 
pulley  dimensions  will  make  it  necessary  that  one  belt 
should  slip  more  than  the  other  all  the  time,  and  the 
generator  running  at  the  higher  speed  will  take  too  \^\v:v 
a  proportion  of  the  load.  Kvon  with  correct  pullev 
dimensions,  care  should  be  taken  tliat  hrll  ("nsion  on  bulh 
machines  is  about  the  same.  If  iml,  tlie  machine  with  the 
tighter  belt  will  take  inn  ni\ich  of  tlie  load. 

If  the  generators  arc  (lii\cti  li\  induction  motors,  all 
of  the  latter  should  have  tlie  same  full-load  slip  to  ensure 
proper  division  of  load. 

FRKQTTENPY  TII  ANC  KP.S 
The  division  of  load  hrlwccn    N    ('     diri  ;i  1 1 .1  ihin 
bv  synchronous  motors  i  n  1 11  "I  lu'i-;    (him'  mirir  iji  -  jii.i'ii 
The  t'l'ohlem   is  sotiicw  lia  I    ililiVinil    iimim   all   othi-i  cases 
of  paiallel  operaticjn  ln-aii  !■  (lie    aieeij  reirulation  of  the 
lirirne  mo\a'rs,  1lia1   r:  li  e  ■  v  la  h  1  niiuie-;  motors,  is  zero. 

'I'he  [iropci-  division  of  load  lias,  therefore,  to  be 
secuii'il  ill  a  somewhat  difterent  way  than  in  the  case  of 
other  iiiinie  movers,  where  a  certain  drop  in  speed  is 
inak'e  a  generator  take  its  share  of 
\e  iiosifion  of  the  field  poles  upon 
1  I'l  li  frequency  ends  of  two  oi-  more 
^\liieli  arc  to  be  pnralleled,  is  very 
•  iloi  :  arc  not  moun''  '  1.:  ■  ;  : 

[M I  1 1  ion  of  the  le 

111'  I  elation  to  hi  '  I  ••  •  1  , 

<    II  will  be  ahsoliiii  l\   1:.,      ,ii,li'  lo 
I  i '.  iile  the  load  proi 
leh   tlic   same  ns 
^    v.eie  all  'ailiilh 
if    (lie    I  '  ;ar, 


requiied  in  order  t< 
the  load.  The  nla' 
the  low  fre(iii('ne\  ,11 
frequency  chajit;iT:;, 
important.  If  1  he  10 
so  that  the  airjiilai 
is  in  exact  ly  the  ; 
upon  all  the  niaeliin 
make  the  miieliines 
ditions  are  \ei\  n 
number  of  treneraloi 
shaft  in  which  case 
rotors  are  exactly  in  line,  lie  -.  \',  ill  ,\ 
equally,  whereas  if  one  lolor  is  nionnteil  so 
arc  slightly  ahead  of  the  poles  on  the  othe 


if  n 


ilie  con- 
loiors  of  a 
'I  lie, III  OUT: 
■  '  'lilTerent 
e'  Mm'  load 
,it  lis  poles 
otors,  then 


the  generator  to  which  the  first  rotor  belongs  will  take 
more  than  its  share  of  the  load.  Varying  the  field 
excitation  of  the  generator  ends  of  the  frequency  changers 
will  not  alter  the  distribution  of  load,  but  will  simply 
cause  wattless  currents  to  flow  between  the  machines. 

Care  should  also  be  taken  that  the  sets  are  sychron- 
i/.ed  correctly  upon  both  ends.  This  is  a  sim|)le  matter 
upon  30  to  6C-cycle  sets,  for  however  the  3()-cycle  ends  of 
the  two  sets  are  synchronized,  the  60-cyclc  ends 'must  be 
in  step.  In  case  of  a  25  to  60-cycle  set  running  at  300 
r.p.m.   (by  the  way,  300  r.p.m.  is  practically  the  only 


> 

>  < 

c 

c 

5 

BUS    B  RP.S 

speed  at  which  you  can  run  a  25  to  60-cycle  synchronous 
frequency  changer  on  account  of  the  necessary  relation  of 
the  number  of  poles)  having  10  poles  on  the  25-cycle  end 
and  24  poles  upon  the  60-cycle  end,  there  is  one  particular 
pair  of  poles  on  the  25-cycle  end  of  one  set,  which  has 
to  come  into  proper  relation  with  the  corresponding  pair 
of  poles  on  the  second  set  in  order  to  have  the  60-cycle 
ends  of  the  two  sets  synchronize  properly.  As  there  are 
five  pair  of  poles  upon  the  25-cycle  end  there  is  one  chance 
in  five  of  the  60-cycle  ends  being  in  step,  after  the  25- 
cycle  ends  are  thrown  together.  If  the  60-cycle  ends  are 
not  in  step,  pull  out  the  25-cycle  ends,  slip  one  pair  of 
poles  on  the  25-cycle  ends  and  throw  in  again.  This  may 
have  to  be  done  four  times  before  the  60-cycle  ends  are 
in  stei). 

1  liiisl  that  we  may  hear  something  further  regarding 
llic  |i.iiallel  operation  of  frequency  chaiigeis  from  some 
of  111!  t'li'^iiHii  s  of  the  Shawinigan  (.'ompany  to  whom 
tliis  is  a  daily  operation. 

SYNCHRONIZING  CONNECTIONS 
When  two  machines  are  t,o  he  ciuinected  uj)  for  i)ar- 
allel  running,  they  should  be  tested  out  to  make  sure  that 


the  connections  are  all  right.  For  this  purpose  a  coujile 
of  small  lighting  1 1 .1  n  .ioi mors  and  incandescent  lamps 
are  required  to  be  1  (uinei'ted  up,  as  shown  in  figure  No.  1. 
According  to  these  eonneel ions  the  generators  will  be  in 
step,  when  the  synciuoni/.ing  lamps  arc  dark.  In  order 
to  make  sure  of  this,  disconnect  the  terminals  of  genera- 
tor G-2,  at  A  and  R,  from  the  leads  running  to  the 
generator  switch  S-2,  bring  generator  G-1  up  to  speed, 
and  excite  the  field.  Close  generator  switches  S-1  and 
S-2,  and  the  indication  which  is  now  observed  on  the 
synclironi  in  li-  i.  i;  the  one  to  i)e  observed  at  the 
moiiM  i  1  I  he  machines — i.e.,  if  the  lamps  are 

dark    n  I    be  dark  when  the  machines  are 

()aralleleil  li  i;.  .ne  bright  now.  they  must  he  liright 
when   the  macliines  arc  paralleled.     If  lamps  are  bright 
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ami  wc  wish  to  synoluonize  witli  lamps  dark,  reverse  the 
i-onnoctions  between  one  pair  of  the  generator  leads  and 
the  transformer  eonneeted  thereto.  Open  the  generator 
switches,  connect  terminals  of  generator  G-2  to  the  leads 
running  to  the  gener?.tor  switch.  The  generators  are  now 
ready  to  be  paralleled.  In  the  case  of  a  three-phase  ma- 
chine, we  have  to  test  out  one  of  the  other  iihases. 

See  figure  No.  2,  in  which  the  full  liiirs  show  tlu- 
connections  used  in  testing  out  the  first  phase  in  cxaclly 
the  same  way  as  for  two  singh^pliase  generators,  wliilc 
the  dotted  lines  show  the  third  terminal  and  llic  cinmcc- 
tions  for  testing  out  the  second  i)hase.  This  can  he  iloii(> 
by  connecting  up  another  pair  of  transformers  and  syn- 
chroni/ing  lamjis  on  one  of  the  other  phases,  as  shown  liy 
tlu'  dotteil  lines  in  figure  No.  2.  This  s(-cond  sot  of 
synchronizing  lamps  should  he  tested  ont  in  the  same 
way  as  the  first  set  was  trslrd,  tiien  w  itli  on(>  ,i;(Mi(M'al-or 
switch  open  and  both  generatois  fnilv  cxriled  and  at  full 
speed,  watch  both  sets  of  s\ nclu  (nii/ini;  lamps.  If  all 
four  lamps  are  bright  at  tlu-  same  time,  and  all  are  dark 
at  the  same  time,  the  coiuu'cl  ions  are  rii;lit.  Now  wlien 
in  changing  from  darlv  to  lii^lit  Inuint;  a  peiiod  of  several 
the  lamps  indicate  syneliidnism,  tlu^  heats  of  the  lamps 
seconds,  and  voltage  of  the  two  generators  is  llie  same, 
the  second  generator  switch  can  he  thrown  in  and  the 
machines  are  now  running  in  parallel.  After  the  connec- 
tions have  been  tested  out  this  first  time,  only  one  set  of 
svchronizing  lamps  will  he  required  for  future  operation. 
If  one  pair  of  synchronizing:  lamjts,  mentioned  above,  are 
bright  when  the  other  pair  are  dark,  then  it  will  he 
neeessarv  to  reserse  one  jiliase  of  the  generator — i.e.,  any 
two  leads  at  the  terminals  of  one  generator.  After  this 
has  been  done,  it  will  he  found  that  all  four  synchronizing 
lamps  are  bright,  and  all  are  dark  at  the  same  time,  and 
the  machines  are  ])roperlv  connected  for  synchronizing. 
Tt  is  not  necessary  to  test  out  the  thiid  phase  of  three- 
phase  generators,  for  if  two  i)hases  are  right  the  third 
phase  must  he.  It  is  neeessarv  to  test  out  both  i)hases 
of  two-pliasc  niacliincs,  and  if  one  phase  proves  to  he 
wronsrlv  conni'ded,  reverse  the  two  wires  of  one  phase  of 
one  of  the  generators.  .\  somewhat  simpler  way  than 
that  above  mentioned  to  test  ont  the  second  phase  after 
the  first  phase  has  been  tested  out  is  to  disconnect  from 
one  of  the  generators  the  lead  which  has  not  yet  been 
tested  out.  '  Tn  ficjure  No.  2  it  will  be  the  lead  C.  If  both 
generator  switches  he  closed  you  will  then  have  three 
poles  of  one  generator  and  two  poles  of  the  other  genera- 
tor connected  to  the  bus  bars,  and  the  generators  will  be 
runnina;  in  parallel  on  one  pliasiv  There  should  now  exist 
no  difference  of  potential  hclween  the  generator  lead  and 
<:encrator  terminal  where  the  circuit  has  been  opened,  if 
the  connections  are  correct  on  all  phases.  This  can  be 
tested  out  hv  means  of  a  small  lighting  transformer  and 
lamp,  or  bv  means  of  a  fuse,  if  it  is  carefully  handled. 
If  vou  e-et  voltao-e  across  these  terminals,  reverse  the  two 
wires  of  one  nhase  of  one  sjenerator,  and  the  machines 
will  be  properlv  connected  for  synchronizino:.  Two-phase 
machines  would  hi-  tested  out  in  practically  the  same  way. 

A  word  miclit  be  said  here  as  to  the  conditions  under 
which  it  is  necessary  to  reverse  the  connections  of  alter- 
nators, which  are  run  in  parallel.  If  the  direction  of 
rotation  of  one  of  the  cenerators  is  reversed,  the  two 
wires  of  one  phase  of  one  crcnerator  will  have  to  be  re- 
versed. I'  AtP  direr-lion  of  field  current  is  reversed  in  one 
generator,  no  change  is  required  in  the  armature  connec- 
tions. 

There  are  several  synchronism  indicators  on  the 
market  under  the  names  of  "Synchronizer,"  "Svnchro- 
seone,"  etc.  These  devices  are  an  improvement  over  the 
ordinary  svnchronizinc;  lamps  because  they  indicate  the 
exart  point  of  synchronism,  they  indicate  whether  the 
incoming  generator  is  running  too  fast  or  too  slow,  and 
Ihev  also  indicate  the  amount  the  incomina:  generator  is 
too'  fast  or  too  slow.  The  lamps  do  not  indicate  whether 
the  incoming  generator  is  too  fast  or  too  slow,  and  do 
not  indicate  the  other  points  as  perfectly  as  the  syn- 
chroscope does.  Considerable  difTerence  in  phase  is  re- 
quired to  makn  the  lamps  glow,  so  that  two  machines 
may  be  at  ba'^t  ^'f*  <]<"srcrs  ont  of  phase  without  the 
lamps  showin'i  ;iiiv  difierencp  in  phase  between  them.  On 
larirer  and  rnrirc  important  plants,  synchroscopes  should 
be  installed,  as  the  nr-nerators  can  be  synchronized  with 
them  both  more  accurately  and  more  rapidly  than  can  be 
done  with  lamps.  Lainps  should  also  be  installeM  I0  fall 
back  upon  in  case  the  synchroscope  is  out  of  order.  Tn 
most  small  plants,  lamps  are  auite  satisfactorv  f(U  syn- 
chronizing, and  the  extra  cost  of  the  synchroscope  is 
hardly  justi fieri. 

The  synchroscope,  of  course,  is  only  an  indicating 
instrument,  the  actual  paralleling  of  the  machines  having 
to  be  done  bv  hand  at  the  proper  moment.  An  antomatie 
synchronizer  has  verv  rer.nilv  l,ee„  gotten  ont  whirl, 
automatically  close-  il,e  -.n.-r:,  f  r,r  switr-li  whr^n  tbe  imv 
cbines  are  in  step.  Tt  evidenilv  has  nr, -nttaehment  for 
inereasinp-  or  decreasing  the  speed  of  1lii'  generator  f> 
bring  it  into  step,  but  simply  connects  the  cenerator  to 
the  bus  bars  at  the  richt  moment.  The  use  of  this  in- 
stnimpnt  would  be  a  refinement  which  would  be  nserl  only 
in  the  larger  stations,  and  in  tact,  as  desif^ned  at  present^ 


can  only  he  used  in  conneiction  with  electrically-operated 
switches. 

There  are  a  few  other  miscellaneous  points  I  would 
like  to  bring  u\),  some  of  which  should  more  properly 
have  been  takmi  up  earlier,  but,  as  this  paper  was  pre- 
pared rather  hurriedly,  they  have  slipped  out  of  their 
proper  order. 

First  of  all  as  regards  governors:  Some  of  the 
dilhculties  in  parallel  operation  are  due  to  the  fact  that 
the  gr)vernors  of  the  prime  movers  are  too  sensitive, 
causing  hunting  to  take  place.  The  addition  of  a  dash 
pot  so  that  the  governor  cannot  act  too  quickly  will  often 
remedy  this  trouble.  There  is  necessarily  an  interval  of 
time  iietweeii  the  commencement  of  the  governor  action 
and  llie  iliangc  of  speed  resulting  from  the  effect  of  such 
ai'tion  on  the  steam  supply.  Now,  if  the  governor  is  so 
very  sensitive  that  the  variation  in  angular  velocity,  due 
to  uneven  crank  effort,  causes  it  to  act,  then  the  result 
of  that  action  will  occur  at  the  wrong  time,  probably 
when  the  variation  in  angular  velocity  is  in  the  other 
direction.  This  action  of  the  governor  will  aggravate 
matters  and  will  cause  the  speed  to  see-saw  up  and  down, 
and  make  parallel  operation  very  unsatisfactory,  and, 
perhaps,  impossible.  Now,  if  a  dash  pot  be  attached  to 
the  governor,  so  as  to  make  the  action  of  the  governor 
so  sluggish  that  the  variation  in  angular  velocity,  due  to 
uneven  crank  effort,  will  not  allow  the  governor  to  act 
on  the  steam  rupply,  this  see-sawing  will  be  eliminated. 
The  dash  pot  action  should  not  be  stiff  enough  to  prevent 
the  governor  from  responding  fairly  quickly  in  cases  of 
actual  change  in  load  upon  the  engine. 

In  many  water-power  plants,  several  units  will  carry 
full  load  continuously  and  only  one  unit  will  carry  the 
fluctuations  in  the  load,  the  governor  on  this  one  unit 
doing  all  the  regulating.  The  governors  of  the  steadily- 
loaded  machines  are  set  so  as  to  only  operate  if  the 
speed  of  these  units  gets  slightly  above  the  speed  at 
which  the  single  governor  would  act,  so  that  they  only 
operate  when  the  load  has  gone  almost  entirely  off  the 
machine  that  usually  does  the  regulating.  This  preventNS 
hunting  of  the  different  governors,  which  may  occur  if 
they  are  all  ready  to  operate  at  every  change  in  load  on 
the  system. 

A  small  reversing  direct^current  motor  is  frequently 
used  to  change  the  adjustment  of  the  governor,  and  thus 
increase  or  decrease  the  speed  of  the  engine  or  water- 
wheel.  This  motor  is  controlled  from  the  switchboard. 
It  affords  a  means  of  synchronizing  the  generators  and  of 
increasing  the  speed  of  the  generator  that  has  .just  been 
paralleled,  so  that  it  will  take  its  share  of  the  load. 
However,  in  many  cases  the  speed  of  the  engine  is  ad- 
justed when  synchronizing  simply  by  throttling  down  the 
light  engine. 

Generators  in  power  houses  some  distance  apart  can 
usually  be  run  in  parallel  quite  satisfactorily,  the 
inductance  of  the  lines  between  the  stations  preventing 
excessive  cross  currents.  One  point  in  particular  has  to 
be  watched,  and  this  also  applies  where  a  number  of 
generators  are  operated  in  parallel  in  one  station.  That 
is,  the  field  excitation  of  all  the  different  generators  must 
be  properly  ad.justed,  otherwise  cross  currents  will  exist. 
Power  factor  meters  upon  the  generator  panels  afford  a 
ready  means  of  determining  whether  the  field  excitation 
is  properly  ad.justed.  Indicating  wattmeters  on  the  gen- 
erator panels  are  also  of  service  for  this  purpose. 

In  one  power  station  recently  completed,  where  there 
are  a  number  of  similar  generators,  all  the  srenerator 
field  rheostats  can  be  thrown  into  srear  with  a  shaft  run- 
nine;  under  the  operating  table  of  the  switchboard.  The 
shaft  is  driven  by  a  small  direct-current  motor,  so  that 
the  excitation  of  all  the  generators  can  be  increased  or 
dcicreased  at  the  same  time  and  by  the  same  amount.  I 
know  of  three  water-power  stations  within  a  mile  of  each 

other,  in  each  of  which  are  two  20O-k.w.  .generators.  All 
these  machines  are  thrown  in  parallel  from  time  to  time 
without  the  use  of  phase  lamps. 

A  compensated  field  generator  will  not  run  satisfac- 
torily in  parallel  under  varying  load  with  a  cenerator  of 
the  ordinary  tvpe  not  having  a  compensated  field  for  the 
reason  that"  when  the  load  comes  on,  the  voltage  of  one 
machine  remains  the  same  or  increases  while  the  voltage 
of  the  other  machine  drops,  thus  setting  up  cross  currents 
with  every  change  of  load. 

A  spheme  that  has  been  used  more  than  once  in  cases 
of  emergency,  is  to  help  out  a  polyphase  system  by 
throwing  single-phase  generators  onto  the  different  phases 
of  the  bus  bars.  If  a  polyphase  rotary  converter  is  con- 
nected to  the  bus  bars,  you  can  disconnect  all  the  poly- 
phase c;enerators  and  depend  upon  llie  rotary  to  ensure 
the  proper  phase  relations  between  the  single-phase 
generators,  so  thai  a  polvphase  load  of  amount  eqnal  to 
tlic  onfpiil  of  tlie  sintrh^-phase  alternators  can  be  carried; 
in  fact,  part  of  tlie  load  niiglit  he  in  the  form  of  direct 
current  from  ihv  rotarv. 

A  quick  means  of  parallelinc;  a  number  of  generators 
in  one  station,  after  a  complete  shut-down  has  occurred, 
is  to  run  all  the  generators  at  full  speed,  cut  the  exciter 
voltage  down  very  low,  close    all    the    generator  lield 
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switches  and  bring  the  voltage  up  on  the  exciter.  As  the 
generator  voltage  rises  they  will  all  pull  into  step. 

An  interesting  example  in  parallel  operation  occurred 
in  a  water-power  station  containing  two  1,000-k.w.  and 
two  2,000-k.w.,  two-phase,  2,30U-volt  generators.  The 
latter  had  to  be  rebuilt  as  three-phase  generators,  but  as 
the  station  had  to  be  operated  continuously  only  one 
generator  at  a  time  could  be  taken  out  of  service.  The 
step-up  transformers  were  Scott  connected  so  as  to  step 
up  to  20,000  volts,  three-phase  for  transmission.  When 
one  of  the  2,000-k.w.  generators  had  been  rebuilt  as  a 
three-phase  machine,  it  became  necessary  to  operate  it  in 
connection  with  the  remaining  generators.  The  who'e 
power  house  system  was  then  changed  over  to  three-phase 
in  the  following  manner.  We  took  one  of  the  1,000-k.w., 
two-phase  generators,  the  armature  of  which  had  40  coils 
per  phase,  and  cut  out  five  coils  or  12A  per  cent,  of  the 
armature  winding  of  one  phase.  One  end  of  the  winding 
of  this  shortened  phase  was  tapped  into  the  centre  of 
winding  of  other  pliase  in  the  same  way  that  transformers 
are  Scott  connected  in  transforming  from  three-phase  to 
two-phase.  The  macliine  now  delivered  three-phase  cur- 
rent, two  of  the  pliasi's  iiaviiig  a  \nlta,i;e  of  sligiitly  less 
tlian  one  jicr  cent  liif^iier  than  lliat  <il'  Ihe  third  phase. 
Both  of  tlie  J,00(l-k.w.  Kcneralors  were  connected  in  this 
way,  and  wer^'  run  for  several  weeks  in  parallel  with,  one 
of  tlie  2,(Mi(l-k.w.,  tliiee-phase  generators  without  any 
noticeable  cross  currents  or  unbalancing  of  the  voltage  on 
dilYerent  phases.  In  fact,  we  were  operating  one  delta- 
connected,  one  "-connected,  and  one  "T"-connected 
generator  in  parallel  with  perfect  satisfaction  for  some 
days.  The  station  was  sliut  down  for  six  hours  when  the 
change  was  made  from  two-pliase  to  three-phase.  During 
this  time  two  generators  were  "T"  connected,  20  step-up 
transformers  were  changed  from  Scott  connection  and 
arranged  in  delta,  changes  were  made  in  switchboard 
wiring,  and  certain  changes  were  made  in  tlie  sub-station 
transformer  connections.  As  there  was  a  double  set  of 
generator  bus  bars  and  two  transmission  lines,  this  change 
could  have  be»n  made  without  shutting  down  the  plant 
at  all  had  it  been  absolutely  necessary  to  do  so.  The 
reason  that  the  machines  were  rebuilt  instead  of  being 
simply  "T"  connected  for  permanent  operation  in  this 
manner  as  three-phase  generators,  was  that  by  careful 
design  the  machines  as  rebuilt  for  three  phase  had  a 
larger  output  than  they  had  previously  as  two-phase 
generators.  The  output  of  the  1,000-k.w.  generators 
when  "T"  connected  was  reduced  to  870  k.w.,  whereas 
when  rebuilt  as  three-phase  generators  their  output  was 
increased  to  1,100  k.w. 


ECONOMY  OF  ELECTRIC  PUMPING. 

Piimpiiitf  nf  wattM-  for  tlie  supply  of  cities  and  town  is  a  very 
dosiialili-  i  lass  of  work  for  olectric  systems,  where  the  reservoir 
capacity  is  such  thai  the  pumps  can  be  kept  in  nearly  constant 
opi'ration  at  lull  loatl. 

The  desirable  nalun'  ol  this  leail  is,  of  course,  due  to  the  fact 
that  it  can  he  carj  ied  iiy  i;eiu  i  ating-  equipment  whii  h  would 
othei-wise  In-  idle  a  i-  i  eat  part  of  tin-  time.  If  the  electric  system 
concerned  0]ieratcs  in  lari^e  pari  with  water  power,  the  work  of 
ptunpinL;  ualer  supplies  is  espi'cially  alhactive,  because  it  can 
be  ilonc-  in  a  ^ri-atei-  or  U'ss  de-iee  w  ilh  water  that  would  other- 
many  clays  of  a  \'cMr.  In\ie\\  .if  these  lads,  eleclric  s\slems 
art-  warrantetl  in  makiniLf  \cr\  low  rales  lor  nearh'  continuous 
pumpinj^  ser\ice. 

An  interesting-  exampU'  of  this  sort  is  that  in  a  large  city  where 
the  eleclric  compan\-  has  taken  the  contract  to  pump  700  million 
gallons  of  water  pei-  month,  untli'r  a  he.ul  of  Jon  feel,  at  tin'  raU- 
of  $4.50  per  million  gallons.  Thisw.u  k  is  I,,  be  doiu'  with  a 
punip'lhal  has  a  daily  cajiacity  of  I  wciitv -li\ e  uulliou  gallons, 
when  opeialed  t  wctU  v-foiu-  hours,  anil  the  pump  uuisl  thus  be 
kept  in  neai  h'  c-onslant  si'i  vice  in  order  to  raise  700  million  gal- 
lons of  water  per  nuinth. 

While  joo  feel,  including  a  lift  ofiMgliteen  Ic-el ,  is  I  he  inaxinunn 
head  against  which  Ihe  pumps  lia\rlo  wmK  iu  iliis  >  as,  ,  Ihe 
head  fora  part  of  theseiAice  IS  as  1,M^  as  i  ;  ;  I ,  I  ,  a  nd  llie  lale 
of  $4.50  p.M-  uulliou  gallons  pumped  decreases  direclK  u.lli  llie 
head.'  d'husal  i  ;  ;.  ;  l\-el  el  head  Ih.-  rai,-  is  S;  p.-r  nulhen 
gallons.  As  the  we. ■^1,1  el  \\aler  is  abenl  S.  ;  peuuds  p.a  -alKui, 
the  work  don,'  in  raising  one  uullieu  -aliens  aL;ainsl  a  head  ol 
200  feet  amoimis  l>>  1  ,()iiiia>o<>,i   le.a  p.Miuds.  With  the  equiva- 
lent of  .?,()54. 400  lool-pouuds  per  kilewaii  lieiu  ,  I  he  work  of  rais- 
ing one  million  galliuis  aL;aiusl  a  head  ol  joo  feet  reduccs  to 
625.4  kilowalNhours.  Wii  li  a  ii  eflieienc)-  of  ninety  per  cent,  for 
the  eleel  ric  mohu  ,  a  ml  of  eiL;lii\  per  cent,  for  the  centrifugal 
pun\plhal  is  useil  lor  Ibis  w.uk,  or"  a  combined  enicienc\-  of 
s.^venU-lwo  per  .-.■ul.  I,m  belli,  the  aelual  work  doiu-  unisl 
amouul  10  M.S  k  ilo  wa  (1  d  leu  rs  p,a  miHieu  -aliens  ef  v\al.-i  piuup 
ed.  Dividing  Ihe  sum  ol  S|.v'  P''''l  f  '  ""il"'"  .^■'hens  pumped 
by  till'  numlnu'  just  found  givi's  thi-  rale  i>l  (J. 5  lis  ceni  jiei'  kilo- 
watt-hour for  liu'  \Mirk. 

As  the  moloi-  wilh  its  connected  pum]5  lias  a  capacity  to  raise 
tweiily-li\e  million  gallons  during- each  lwenl\  lour  hours,  when 
working"  nnih'i-  a  he.-itl  of  20O  feel,  the  .  ipi.  a;  ..I  iln-  nioloi- 
should  be  ■J2T,  hors, --power,  if  the  .tssmu.  d  .  in,  1.  1,,  h  s  for  Ihe 
moloi- anil  pum|)  ari-  correct.  When  the  meUu  and  pump  are 
operated  continuously  at   full  load   during   I  w  luity-loui-  hours, 


raising  twenty-five  million  gallons  of  water  under  a  head  of  200 
feet,  the  cost  of  electric  energy  consumed  by  the  motor  will 
reach  $112.  50,  on  the  basis  just  nameii.  The  equipment  adopted 
for  this  pumping  consists  oi  n  clii-iH  t-eonnecled  motor  and  pump 
with  vertical  shaft.  C  un.  nt  reaelu-s  ili,'  motor  at  2,200  volts, 
twenty-five  cycles,  t  hree  phase.  11.  tore  the  electric  motor  and 
centrifugal  (iinups  were  lusialled,  an  estiuiale  was  made  of  the 
total  cost  of  pumping  with  elecli  i.-  and  \sitli  steam  power.  The 
twenty-five  million  gallons  pei-  ila\  to  be  raised  by  the  new 
pump  is  merely  an  adtlilieu  te  the  eity  supply,  and  the  cost  of 
pumping  with  steam  power,  .is  lo  meiel\  operating  expen.ses, 
was  taken  from  thf  rei  .a  ds  el  the  puuipiug  station  for  the  fiscal 
year  of  1903.  During  lliai  year  the-  i|u,iutity  of  water  pumped 
by  steam  power  was  nnn  h  greatcu-  than  700  million  gallons  per 
month,  the  rate  at  which  the  new  pumps  weie  to  work.  From 
the  records  of  ujo;;,  the  cost  of  operation  per  nnllion  gallons  of 
water  pumped  undei-  a  head  ol  200  feet  was  feuiid  to  he  $4.66. 
The  est  una  led  cost  el  .1  ddi t  ional  steam  pumps  and  belK  rs  with 
a  cajiaeity  el  t  w  eiilydi  \  !■  million  gallons  dail)-  w  a  s  S  1  ;;,  ;,eo,  and 
inteii'st  and  deprei  iatieii  eu  this  sum  at  tin-  1  ate  ul  i  iglil  per 
cent.  \eail\  aineuut  te  Si.iS  per  million  galh.ns.  I  his  bring-s 
the  total  cost  .i|  puuipiug  w.iti-r  by  steam  power  up  tu  ^s5.84  per 

lei  the  .  I,  et  ricalh"  ilriven  pump  the  estimated  cost  was  $35,000, 
ami  t  h.-  eeiiibiued  .-innual  interest  and  depreciation  on  this  sum 
at  eight  per  l  eiil.  repj-esents  30.7  cents  per  milliiui  gallons  j-iump- 
ed.  From  the  records  of  the  steam-pew.  t  piiuipiuL;  plant  during 
1903,  it  was  found  that  the  |iropoiliiiii.ite  laliiu  >  est  el  epeiatien 
for  one  piniip  in  tlu-  engine  r-oiuii  w.is  S),i.S7.77  pi  i  \e.ir,  and 
this  sum  lepreseuls  45..)  cents  per  luilliou  g.dlens  with  .1  pump  ol 
Iwenly-fue  million  g.dlens  d.iil\-  eapacilx.  .St.irting  wilh  the 
charge  of  s;4. 30  p.u-  million  gallons  el  water,  for  eleclric  energy 
to  opc-i- ite  Ihe  moU>r,  the  laboi-  cliargt-  in  Ihe  i-ngiue  roein  .inii 
the  sum  of  inlerest  ,iud  depreciation,  bring  Ihe  eiiliie  .  est  of 
electric  pumping  up  te  .S5. ->7  |).m- million  gallons.  C'ouipai  ing  this 
sum  wilii  Ihe  cost  of, $5  ■'^4  per  niilliou  g  ,1 1  lens  pumped  wlthsleam 
p.nver,  it  seems  th.it  Ihe  use  of  electric  eiuugx  l,u-  pum|iing 
ciTecIs  a  s.-iving  in  this  case  of  fifty-seven  c  ents  p.-r  nii  li,.ii  g.-i'l- 
lons.  On  the  basis  of  700  million  gallons  c^l  w.itei  per  mouth, 
this  saving  in  the  cost  of  pumping  amounts  ic>  S|,;S,s  \  aa  rl  \  ,  if  .dl 
the  work  is  done  under  the  head  of  joo  feet.  At  lew  11  hr.ulsthe 
saving  in  favor  of  electric-  pump  ng  is  still  -  l  e.iti  i  per  inillicui 
gallons,  because  the  eneig\  rate  lei  thecUeiiu  puuiping  drops 
in  direct  proportion  to  the  head,  and  the  gie.iter  fixed  eh.irge 
against  the  steam-power  pi.iul  reiiiaiiis  c-euslanl. 

The'  cost  of  coal  at  the  puuiping  station  in  c|ueslicui  was  ,$-'.13 
per  ton  during  the  yeai-  of  loe;,,  .md  Ihe  censumplion  ;iniountc-d 
to  1.3J  tcMis  per  million  gallons  cil  w.iter  pumiied,  when  reduced 
to  a  unilcu  in  head  of  200  feet.  The  total  cost  of  coal  including 
the  c osl  el  li.uidling- it  and  caring  for  the  boilers,  without  any 
allow  ance-  loi-  the  time  of  the  engiiu-ei  s,  w;is  S 3  )ii'r  Icui,  or  about 
$4  per  millicni  gallons  of  water  pumped  under  .1  lie.id  of  Jcio  feet. 
In  the  computation  of  these  comp.i  r.il  i\ e  cesis,  tlu-  electric  pump 
w^as  charged  . -IS  much  as  a  steam  pump  fi>i  .1 1 1  cuid.nu-e  in  the 
engine  room,  but  as  , a  matter  of  fac  t  the-  ad\,iut,age  in  this  re- 
gard would  be-  with  the  eleclric  ec|uipnuuit.  The  cost  of  $2.13 
per  ton  for  delixc'ied  cc\-il  in  this  case  is  bi-low  th.'it  in  many 
places,  and  with  higher  prices  for  coal  the  saving  of  electric 
pumping  at  the  rate  named  would  be  still  greater.  —  Electrical 


UNIQUE  POWER  PLANTS. 

Our  representative  had  the  opportunit)'  recentl)-  of  looking; 
c)\cu  iwii  iuslalLitions  of  Campbell  gas  engines  and  suction  gas 
pl.ints.  I  he  lirst  of  these  is  a  26  brake  horse  power  Campbell 
engine,  elec  t  l  ie  ligliting  type,  with  suc-lion  gas  plant  of  same 
size.  The  eugiiic'  is  cif  exc'c4il  icMially  lie,i\  y  design  and  for  the 
power  gi\-en  it  IS  picib.ihlv  Ihe  lie.ix  test  g.is  engine  running-  in 
the  nemiiiiou  ;  the-  tly  wheel  weighing  nearly  7,000  lbs.  "The 
charge  is  ignited  by  means  of  a  magneto  of  ver}-  simple  but 
apparent  ly  \  ery  efficient  type,  no  battery  or  dynamo  is  used 
,ind  ihe  spaik  is  perfect  even  in  starting-.  The  suction  gas  plant 
is  \  c  iy  simple  in  design  and  working  and  sufficient  gas  is  pro- 
duced licun  less  than  J50  lbs.  of  coal  per  day.  This  plant  is 
insi.dled  at  Ihe  wcu  ks  cif  the  Ryall  Screw  &  Specialty  Company', 
Mcuilreal. 

riic  sec  ond  installation  consists  of  a  20  brake  hcirse  power 
c  ngiue  of  Ihe  same  electric  lighting-  type,  and  although  dillering 
in  ininei  dc  l.iils  from  the'  26  h.  p.,  it  is  essentially  the  same, 
fills  plant  is  I  nnning- in  the  machine  shops  of  Messrs.  Beauvais 
lu  ns.,  w  he  a  I  (  in.ikers  of  agricultural  implements  at  Laprairie, 
One.      I  lie\    lie  highly  ple.-ised  with  their  engine. 

I!eili  plants  w,  i,-  nist ailed  by  the  Canadian  agents  of  the 
Campbell  c  enip  ne,  \b  ss,s.  Wayland  Williams  &  Dadson,  321 
St.  j.iines  Slic-.  l,  McMili.-al. 


The  Monarch  Supply  Company,  Limited,  has  been  incorporat- 
ed in  Toi  cmti^,  w  ith  a  capital  of  $6, GOO,  to  construct  works  for 
I  he  pi  ediii  I  len  1  nd  disiiibuiien  of  electricity.  The  provisional 
dire,  leis  an-  Messrs.  ].  s.  Le\i-ll,  Wm.  Bain,  Robert  Gowan,  E. 
W.  .^^c\eill  ,in.l  W  .  !■■.  K.dph. 

The  contract  for  the  hydraulic  and  electrical  niachinerv  for  the 
City  of  Nelson  power  plant  on  the  Kootena\-  River  hits  lieen 
awarded  lo  .\llis-fh,-din,'rs-Hu!l...k,  Limited,  Montreal.  The 
ten.l.is  w,-ie:  (.'.lu.idian  (\  11,-ial  fd..lM.  C.i. ,  $32,000  for  liio 
c-lec  111.  al  in  ielnn.  .\  ;  I,  .m.idi.in  W  .  siin-heus,-  Co.,  $51.-i7()  for 
the  eleeliie.d  iu,u  hin,-iy;  ,incl  .Mlis-t  balmers-BuUock"  Limited, 
$29,985  for  the  electi  ical  and  $13,000  for  the  hydraulic  machiner 
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THE  CARE  AND  MANAGEMENT  OF  LEATHER 
BELTS. 

liv  W  vni  K  K.  HixoN,  M.  1: 

Outsiilo  v'lf  the  iliroi't  care  and  manai;onu-nl  oT  hiy  li-prt'ssuro 
boilois  aiul  till"  steam  lines  pertaininjj"  IIumoIo,  iIumi.'  is  no  pail  nl 
a  power  or  li,vfhtin^  plant,  mill  ov  l;u-loi  \  in  wliii  li  ,i  lariat'  num- 
ber of  indireel  eonneeloil  inav  liines  aie  usi  il  ili.il  is  ol' sui  h  \  ilal 
iniportanee  as  leather  lieltini;-  and  rope  >lii\i  s.  \'\\c  suliji  i  1 
iiniler  diseussion  in  this  paper  will  ho  ilic  loriiu  i  ,  1  ln'  si  K'i  l ion , 
can"  and  manai^ement  thereof,  whiK'  llial  ofiopi'  ilii\os  willlu' 
eonsidereil  at  some  future  lime. 

The  fn-st  thinjf  in  order  will  he  I  ho  solootion  of  a  leather  belt, 
ami  when  we  consider  Ih.il  all  makers  m.iUe  ^o,m1  hells,  lli.il  llu-i-e 
are  no  particular  seorels  in  Ihe  hell -in.i k in-  husiness,  anil  llial 
in  order  to  ijet  Ihe  \er\  hosi  we  musi    [.ikc  e\or\    ;ulv.inla>;i.'  i>l 


eomhinalion  llial  will  ruin  an)-  belt  made,  and  also  get  it  in  a  con- 
difuMi  in  si\  monllis  that  will  make  a  permanent  repair  with  glue 

impossihie,  lor  ni.'iehine  oil  and  moisture  arc  strangers  to  glue 
anil  will  ever  lie.  More  -ooil  hells  .are  ruined  hy  being  soaked 
with  engine  oil  \mlil  the  points  eonu'  loose  and  then  pulled  out  of 
sh.ipe  than  Irom  .any  other  cause.  Ofeoursc^o^  ma\- be  able  to 
keep  .1  ni.iin  engine  hell  tliat  lams  thious^li  a  damp  wheel  pit  and 
h.isenienl,  .and  lliroui.;li  a  loiii;-  ilamp  timnel  to  a  main  driven 
pulie\  ih.il  li.is  I  wo  hij;  hoxes  lli.il  .iie  just  as  close  to  the  pulley 
.IS  .1  111  si  class  ni.ichine  ilesis.;ncr  could  put  ihem,  and  never  get 
.1  ilro|>  of  oil  or  w.iler  on  it.  If  \  ou  can,  I  take  off  m}' hat  to 
you;  yon  .are  ,a  wonili  r  anil  in  a  class  by  yourself  where  3-ou  will 

*1ne  \  i'r\  common  cause  of  tnuihle  with  engine  belts  is  the  fact 
llial  such  hells  uNuall)-  run   under  the  floor  where  there  is  con- 


all  small  ili  tails  in  construction,  it  stainis  every  engineer  and 
belt  user  in  hand  to  get  all  the  iiil'orni.ilion  .a\ .lil.ihle,  for  we  must 
remember  that  the  percentai;e  ol  ^nod  hides  does  not  run  \  i-i  y 
high,  that  all  that  are  bought  -o  into  hell  slock  of  some  kind  or 
other,  and  that  someone  miisi  luiy  llie  i^ooils  th.al  .no  not  i|uile 
up  to  the  standard  of  belt  excellence.  It  is  very  evident  th.al  110 
man  wants  an3-lhing  hut  the  hesi  when  he  is  pacing  for  the 
best,  and  it  is  also  e\iilenl  lli.il  no  m.iker  is  going  to  say  that 
he  makes  inferior  goods  ;  so  lliei  elore  we  must  read  the  qualit}- 
by  what  is  in  sight,  ami  in  llie  jud^in-  f  leather  that  is  already 
made  up,  the  proposilion  resoUes  iisrlf  ailo  ,1  \ery  hard  one. 

The  two  principal  things  lelt  for  ,an  opinion  to  he  based  on 
as  to  quality  are  the  relation  tli  -  jiieccs  that  consi  it  ulc  the  laps 
bear  to  the  hide  from  which  they  were  cut.  They  slioulil,  in 
belts  running  from  18  to  36  inches,  be  cut  from  the  center  of  the 
hides,  or  should  be  what  is  known  as  "center  slock.  "  Of  course 
all  belts  should  be  "center  stock,"  hut  where  they  .are  very 
narrow  or  so  wide  that  one  hide  w  ill  not  he  w  iile  caiongh  to  m.akc 
a  lap,  then  there  is  .alw.ays  .a  lot  of  naiaow  slock  worked  in 
that  cannot  always  he  siriclly  cenler.  'I'lie  next  thing  to  look 
out  for  is  brands  that  ,ire  so  dee|i  th.al  they  destroy  the  life  of 
the  leather  and  will  cause  it  lo  break  after  being  used.  Then 
look  out  for  the  length  of  lap.     If  this  is  too  long,  3-ou  will  know 


siderable  moisture,  and  then  the  oil  table  under  the  average  large 
Corliss  engine  will  leak  around  dash-pots  and  rocker-arm  shafts, 
and  some  oil  will  fly  from  the  eccentric  oil  cups  and  get  into 
the  wheel  and  run  around  the  rim  and  get  to  the  belt,  and  if  the 
belt  is  not  filled  a  very  few  drops  of  oil  will  make  a  large  spot  on 
it.  Then,  if  an  engine^^oes  not  run  the  whole  twenty-four  hours, 
while  it  is  off,  watch.  A  few  drops  of  water  from  a  leaky  valve 
stem  whose  bonnet  drain  is  stopped  up,  as  the3'  will  sometimes 
be,  has  a  way  of  g-etting  through  the  floor  and  falling  on  to  the 
belt  and  running  down  the  inclined  inside  of  it  until  it  finall3- 
comes  to  the  flywheel,  which,  with  the  assistance  of  its  crowning 
face,  ver3'  kindl}-  makes  a  nice  pocket  for  .said  water  and  pro- 
ceeds to  drink  it  up.  Result:  the  glue  is  loosened  and  the  belt 
ma3-  come  .ip.irt  in  consei|uence.  And  should  there  chance  to 
he  a  point  just  .-il  the  holloni  of  this  pocket,  it  will  get  the  glue 
soft  enough  loslip  hut  nia\-  not  open  up,  w-hich  is  much  worse 
th.-iii  if  il  did  o|ien  up,  for  il  111,13- slip  a\va3-  from  the  shoulder  of 
the  splice  loi  li, df  an  inch,  aiul  when  the  engine  is  put  to  w  ork  it 
iii.-i\  close  ilow  11  h\-  running  under  the  wheel  and  slick,  and,  if 
il  iloi's,  the  result  is  tli.it  .at  no  vim-\  tlistanl  da\-  3'ou  will  find  a 
bre.ik  .-it  111. it  p.arlicul.ir  pl.ice,  righl  across  the  face  of  the  belt. 
The  reason  is  that  the  load  w  .as  all  taken  oft"  the  inside  half  of  the 
belt  b3-  point  slipping,  Iherebv  making"  the  inside  c">f  the  belt  too 


that  it  runs  into  the  neck,  for  about  all  that  is  possible  lo  get 
out  of  average  hides  and  still  leave  nothing  in  that  is  not  first 
class  is  54  or  56  inches.  Ordin.-iril)-,  3-011  can  tell  if  a  lap  is 
"'center  stock"  b3'  the  marks  tli.it  rundown  either  siile  ot  the 
back  bone;  they  will  he  usn.i  11\-  a  little  darker  t li.iii  the  rest  ol 
the  belt.  These  marks  or  streaks  should  he  in  Ihe  center  of  the 
belt.  The  principal  ol,|eelion  lo  neck  le.-tlher  is  IIi.-lI  it  is  ll.-ihle 
to  stretch  excessiveh  ,  and  en  lliis  aecmml  il  will  pill  loo  niucli 
load  on  the  piece  ininii  dialel\  opposile  it  in  a  doiilile-pl\  hell  ; 
for  the  point  of  one  side  is  m  llie  middle  of  the  l;ip  on  the  ollier 
side.  Next  look  out  for  holes,  which  will  nsu,-ill\'  he  found  so 
nicely  plugged  as  to  escape  detection  unless  suhjeclcil  lo  the 
most  careful  examination. 

Next  in  importance  is  to  buy  a  belt  that  has  already  been 
filled  with  some  good  waterproof  dressing.  Now  I  am  quite 
ready  to  admit  that  to  buy  a  belt  that  has  been  filled  means  to 
bu)-  one  that  perhaps  has  some  bad  leather  in  il  that  would  In- 
seen  in  a  dry  oak  tan  belt,  and  als.i  th.-d  the  .idhesive  power  of 
the  filled  belt  is  not  quite  equ.-d  lo  ihe  dr3  one,  hut  the  points  ih.tt 
the  filled  one  possesses  over  the  one  not  filled  are,  firsl  .iiul 
mainly,  "it  is  filled  with  a  preparati.ai  when  vou  l>n\  it  th.al  does 
not  injure  the  leather  in  the  least,"  .md  ihe  pi  ep.ir.-ilion  3011  will 
fill  it  with,  for  it  will  be  filled,   will  he  engine  oil  and  water,  a 


long'  ;md  putting  all  the  load  on  llie  out  side.  The  outside  will 
continue  to  ilo  .ill  the  work  until  it  stretches  enough  to  bring  the 
inside  h.ick  into  ser\  ice  ag.iin.  nuring  this  week  or  month  you 
h.-ix  e  iieeii  ]iulliiig  3  0ur  load  with  a  single  holt,  not  a  double  one, 
.-md  afier  .1  short  time  3  011  will  find  the  break  I  referred  to  above 
in  Ihe  sh.ipe  of  .a  cle.in,  well-tlefined  crack  extending  across 
the  hell  p.ir.dlel  with  the  points  of  the  laps.  Now  of  course  you 
are  going  lo  send  for  the  111:111  who  sold  3-0U  the  belt  and  ask 
him  to  fix  il.  II  he  is  ;i  wise  m.an  .and  understand  his  business, 
he  won't  do  .1  tiling  hut  show  \  on  right  under  that  crack  a  point 
I  hat  does  not  come  up  to  w  here  it  should  come.  Then  the  thing: 
lor  \  on  to  do  is  to  sa\-  lo  him  tli.il  the  belt  is  examined  every 
time  it  is  put  into  ser\  ice  .md  lli.il  you  have  noticed  that  the 
points  he  refers  lo  ,ill  come  loose  during  a  "run"  and  that  any- 
one knows  Ihal  .1  few  drops  olW  .iter  would  not  take  any  belt 
to  iiieces  w  hile  I  was  running,  .md  if  il  w.is  water,  why  did  it  not 
l;ike  il  .ap.irl  e\  er\  w  here,  etc.?  .\nd  fin.ill3- crush  him  conipletelj' 
h\-  lelling  him  Ih.il  \  our  men  li.ne  no  lime  lo  put  a  pair  of  clamps 
on  .a  hell  in  order  lo  pull  e\er\  point  that  comes  loose  back 
iiiio  ils  |iroper  position,  .md  I  hat  if  t  he\  did  do  it  they  would 
h.,\e  no  lime  lor  an3  I liiiig  else,  cspcci.dix  in  the  present  ease, 
and  Ihal  1  f  his  people  li.i  il  ni.ide  I  he  hell  right  the  glue  would 
ha\  e  helil,  am wav. 
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After  he  has  g-ix  en  you  a  new  belt  or  repaired  your  old  one, 
just  take  my  ad\  ire  and  box  that  flywheel  up  above  the  top  of 
the  eccentric  oil  cup,  at  least  12  inches,  and  get  some  good, 
heav}-  tin  or  zinc  and  put  a  tight  roof  over  the  belt,  under  the 
floor. 

First  put  in  a  ridge  pole  out  of  ij^-inch  pipe,  starting  at  the 
face  of  the  wheel  and  running  in  the  direction  of  the  main  driven 
pulley,  holding  it  firmly  in  place  at  each  end  with  a  strong  iron 
clamp.  Then  solder  in  each  edge  of  the  strip  of  tin,  which 
shouki  be  long  enough  to  reach  beyond  anv  possible  leak  through 
the  floor  or  oil  table,  a  piece  of  j^-inch  pipe,  and  pul  tin  over  the 
ridge  pole  with  a  piece  of  small  pipe  on  either  sitle.  Ortlinarilv 
the  belt  goes  out  past  the  cylinder,  and  if  it  runs  through  a 
bricked-up  runway  on  its  route  to  the  main  driven  pulley,  just 
fasten  the  two  pieces  of  ^-inch  pipe  to  either  wall  and  have  the 
ridge  about  6  inches  higher  than  the  outside  ones,  and  then 
every  drop  of  oil  or  water  that  comes  through  the  flooi-  will  fall 
on  to  the  roof  and  run  down  to  the  walls  and  be  carried  down  to 
the  floor  of  the  pit  and  have  no  chance  to  touch  the  belt. 

One  of  the   most  difficult  things  in   the  operation  of  large 
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designer  of  all  machinery  is  the  prevention  of 
boxes.  I  have  seen  plants  where  as  many  as 
the  same  kind  were  in  use  and  not  one  single  departure  from 
each  otliei-  in  the  way  of  design,  and  in  the  six  there  were  at  least 
four  that  I  know  of  that  leaked  oil  every  time  they  were  nm. 
The  others  did  not  leak  as  a  usual  thing,  and  all  were  equipped 
with  the  most  modern  methods  of  holding  oil. 

Now  we  come  to  the  building  of  the  belt,  and  we  will  notice 
only  such  points  as  interest  the  engineer  or  buyer.  The  first 
thing  is  to  see  that  the  laps  are  of  uniform  thickness,  so  that 
the  belt  will  run  quietly,  and  it  should  be  absolutely  straight 
when  unrolled  on  the  floor.  If  it  has  a  long,  graceful  curve  in 
it,  look  out,  for  it  will  not  run  straight  on  the  pulleys  until  it 
has  stretched  straight,  and  by  that  time  one  of  its  edges  may 
be  ruined  by  coming  in  contact  with  the  floor  or  some  other 
obstacle.  Next  notice  how  long  the  leather  is  from  which  it 
is  made.  It  should  not  show  more  than  52  inches,  and  then 
there  will  be  4  inches  hidden  b)-  the  point  that  is  out  of  sight. 
Then  see  that  the  joints  are  broken  properly.  For  instance,  find 
the  center  of  any  piece  of  leather  on  one  side  of  the  belt,  and 
then  look  on  the  opposite  side  and  see  if  the  joint  is  right  under 
your  center  mark.  It  should  be  l^}-  all  means,  for  l  ight  here  lies 
the  most  important  thing  about  the  construi-tion  of  leather  belts. 
A  Ix-lt  whose  laps  are  all  the  sapie  length,  and  which  has  all  its 
joints  broken  coireclly,  will  put  the  same  load  on  the  glue 
throughout,  and  that  is  what  must  be  done  in  ordei-  to  get  best 
results.  See  Fig.  i.  Here  we  have  a  belt  that  is  36  inches  in 
width  and  a  double  ply.     Now,  sup])ose  there  is  a  draft  of  9,360 
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new  bell  that  I  measured  less  than  one  n 
have  tlie  following  :  Joint  ,)  />  now  is  only 
have  rn  inches  |)lus  4  inches  plus  ^  inches  liiii,-s  3r> 
648si|u.ire  iiirlu  s,  ;ind  the  lead  on  the  joiiil  is  iii.w  I  I-  I  I 
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course  the  bell  maki-r  will  h  ll  m 
as  the  leather  itsi'lf,  and  I  will  , 
long  as  you  kc-ep  the  bell  li.  r  In 
bell  becomes  lilleil  with  oil  the  gl 
much  faster  lli.in  tlocs  the  leather. 

No  good  Ik'II  needs  any  posts  along  1  he  sides  to  make  il  i-un 
straight  and  stay  on  the  pulleys.  I  have  my  fii  st  belt  to  si-e  in 
the  I.-ist  fifteen  yi'ars  that  would  not  run  absolulel\-  sliaighl  if 
the  pulleys  were  in  line  and  the  belt  straight. 

All  belts  shouki  be  made  to  run  perfectly  straight  on  pulk-\  s, 
first  on  account  of  the  local  advertisement  that  it  givers  lo  liie 
man  who  has  charge  of  them,  and,  secoiul,  if  Ihey  do  not  run 


true  and  ever  slip,  they  will  be  on  the  floor  or  wrapped  around 
the  shaft  in  a  very  few  minutes.  Another  very  important  thing 
in  the  care  of  belts  that  carry  heavy  loads  is  that  if  any  of  the 
points  do  come  loose  so  far  back  they  will  not  return  to  place 
without  putting  on  the  clamps;  put  them  on  by  all  means,  as  the 
restoring  of  this  point  to  place  means  that  you  will  still  retain  in 
service  all  of  your  belt,  as  you  will  not  do  if  you  glue  it  down 
where  it  is  and  thereby  cut  one  side  completely  out  of  service. — 
Power. 


THE  FRASER  VALLEY  ELECTRIC  RAILWAY  & 
POWER  COMPANY. 

A  goodi}-  nundier  of  shareholders  were  in  attendance  at  the 
first  annual  general  meeting  of  the  Chilliwack  Power  and  Light 
Company,  held  in  the  town  of  Chilliwack,  B.C.,  on  July  10.  In 
the  absence  of  President  Thos.  Stoul,  of  Kossland,  Mr.  J.  Burtt 
Morgan,  the  general  manager,  occupied  the  chair. 

In  his  report,  he  dealt  with  the  widespread  interest  that  is 
being  taken  in  the  proposed  electric  railway,  and  declared  that 
it  marked  a  new  epoch  in  the  history  of  the  development  of  this 
justly  termed  "  Garden  of  British  Columbia.  "  Speaking  of 
what  had  been  accomplished  during  the  past  year,  he  stated 
that  by-laws  had  been  passed  by  the  municipalities  of  Chilli- 
wack, Sumas,  Matsqui  and  Langley,  granting  important  and 
valuable  franchises  to  the  company.  A  proposal  had  been  sub. 
mitted  to  the  Premier  that  the  Government  should  guarantee  the 
interest  on  a  bond  issue  not  to  exceed  $750,000,  and  with  in- 
terest not  exceeding  5  per  cent,  per  annum,  the  company  to 
place  40  per  cent,  of  the  gross  earnings  of  the  line  at  the  dis- 
posal of  the  Government  to  cover  this  guarantee.  With  the 
company  organization  completed,  he  was  confident  that  they 
would  receive  substantial  recognition.  A  gratifying  feature  was 
the  fact  that  over  $25,000  worth  of  stock  had  been  subscribed 
by  residents  in  the  sections  through  which  the  line  would  pass, 
and  only  half  of  these  sections  had  been  canvassed. 

It  was  decided  to  change  the  name  of  the  company  to  the 
Fraser  Valley  Electric  Railway  and  Power  Company,  Limited. 

Application  will  be  made  to  the  Municipal  Council  of  Chilli- 
wack for  the  submission  to  the  voters  of  an  amendment  to  the 
"  Chilliwack  Tram,  Power  &  Light  By-law  1904 '■  granting  an 
extension  of  time  for  the  commencement  of  the  construction  of 
both  electric  power  plant  and  electric  railway  to  January  isl, 
1906,  and  an  extension  of  the  lime  for  the  completion  of  same  to 
January  ist,  1908.  This  extension  is  rendered  necessary  owing 
to  the  time  consumed  in  securing  franchises  from  the  other 
municipalities. 

If  was  decided  that  the  directors  should  place  engineers  upon 

1  as  the\'  deem 


the  survey  of  the  route  of  the  proposed  line  , 


The  following  officers  were  chosen  for  I  he  ensuing  ycnv  : 
President,  Geo.  R.  Ashwell,  Chilliwack,  B.C.;  first  vice-presi- 
dent, W.  H.  Vanderhoof,  Sumas,  Wash.;  second  vice-presideni , 
E.  C.  Rose,  Rossland,  B.C.;  treasurer,  \V.  L.  Macken,  Chilli- 
w.ick,  B.C.;  secretary  and  general  manager,  J.  Burtt  Moro-an 
Chilliwack.  ■        "  ■  ' 


SPARKS. 

The  i'ower  &  Gas  Machine  Company,  Limileil,  has  bee- 
ganized  at  Gall,  Onl.,  to  manufacture  a  gas  engine  invenU 
Mr.  W.  II.  Cone. 

Specifications  have  been  prepared  by  the  City  Enginee 
street  lighting  in  Toronto  for  I  he  next  fen  years,  and  li-i 
will  be  invitctl  in  the  near  future. 

Tlic  electric  light  power  house  at  Cdace  Bay,  N.S.,  is 
under  construction,  the  contract  having  been  given  lo  Mi-.  I 
Cameron,  whose  tender  was  $7,600. 

The  negotiations  between  the  city  of  Calgary,  N.W.  T., 
Mr.  Grant,  of  Maclcod,  for  the  supply  of  electric  power  lv 
latter  have  fallen  through,  the  city  insisting  upon  a  five 
agreement  while  i\Ir.  Grant  would  accept  nothing  less  Ih.u 


now 
I  ugh 


■  ind 
the 


Mr.  n.  n.  Mann,  of  the  Canadi.m  Norlhern  Railwa\ ,  has  pur- 
chased the  Si.  Leon  Springs  Hotel  properly  al  St.  I.eon  Springs- 
Assumption  Count}-,  Que.,  aiul  will,  il  is  saiti,  conned  the  place 
with  the  Great  Norlhern  railroad  by  an  eleclric  line.  The 
distance  is  six  miles. 
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ROBB- ARMSTRONG  CORLISS  ENGINES:  SLOW  AND 
MEDIUM  SPEED. 
Tho  Robb-Arinstion>j  Corliss  engine  is  designed  on  tiie  linos 
of  standard  d'riiss  engines  of  the  modern,  heavy  duty  type,  the 
stroke  being  ratlier  sliort,  giving  a  eonip.u  t  fV.inio,  iVeo  from  llu> 
vibration  whieli  always  takes  plaec  in  llu-  oUlcr  ili-sis^n  oC  loni;- 
stroke,  ginler  fnime.  As  shown  by  the  l  ul,  I'i-^.  1,  tin.'  iV.uiu-  is 
supported  the  whole  U^ngtli  on  the  foundatiiin  ;  llu-  (.  tossIumiI 
guides  and  main  bearing  seats  being  bored  in  a  spin  ial  inacliiiu' 
at  one  operation,  making  them  in  perfeel  aliLjniiu'iil.  Tlu- 
length  of  stroke  is  so  proportionetl  that  tlie  n-x  oliitions  o(  llu- 
engines  may  be  anywhere  from  qo  to  150,  aiul  Ihi-  spei-d  of 
tons  and  1 


Fig. 
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The  special  feature  •f  this  type  of  engine  is  the  Armstrong- 
Corliss  valve  gear,  which  is  much  more  simple  in  construction 
than  the  ordinary  releasing  gear,  and  will  operate  successfully 
at  any  speed  up  to  200  revolutions  per  minute. 

The  valve  gear  shown  in  the  outline  sketch,  Fig.  2,  is  the  in- 
vention of  Mr.  E.  J.  Armstrong,  M.E.,  the  essential  feature  of  it 
being  that  there  are  no  springs,  dash  pots  or  disengaging  parts 
which  are  usual  in  the  ordinary  Corliss  valve  gear.  By  the  in- 
troduction of  two  small  links,  A  and  B,  between  the  wrist  plate 
and  bell  cranks,  the  steam  valves  are  caused  to  open  and  close 
quickly,  and  remain  stationary  during  the  remainder  of  the 
stroke,  the  action  being  almost  precisely  the  same  as  with  the 
releasing  gear  invented  by  George  H  Corliss,  the  advantage 
being  that  as  this  valve  gear  is  positively  driven,  and  does  not 
depend  on  springs  or  dash  pots  for  closing,  it  may  be  operated 
at  much  higher  speed  than  the  releasing  valve  gear,  and  as 
there  are  only  about  half  as  many  pieces  and  wearing  surfaces, 
and  no  latches  or  detachable  parts,  the  gear  runs  very  smoothly 
without  noise  or  friction.  The  valves  are  of  the  usual  Corliss 
rotative  type,  triple  ported,  of  the  latest  design,  giving  very 
short  travel  and  quick  opening.  The  exhaust  valves  are  driven 
from  a  wrist  plate  in  the  usual  way. 

The  automatic  cvit  off'  is  obtained  by  means  of  a  shaft  governor, 
located  in  the  driving  wheel  of  the  engine,  so  arranged  that  the 
position  of  the  eccentric  is  varied,  changing  the  cut  off  of  the 
valves  directly.  1  his  method  of  governing  is  much  more  posi- 
tive, quicker  in  action  and  gives  a  closer  regulation  than  the  in- 
direct method  of  governing  used  in  connection  with  the  releasing 
valve  gear. 

In  the  Robb-Armstrong-Sweet  governor,  the  centrifugal  weight 
is  carried  directly  by  the  spring,  so  that  the  heavy  strain  due  to 
centrifugal  force  is  not  brought  on  the  suspension  pin,  which 
merely  carries  the  eccentric,  and  is  not  subject  to  any  strain  or 
friction,  except  that  due  to  the  driving  of  the  valve  gear.  The 
centrifugal  weight  may  be  very  heavy  without  bringing  undue 
strain  on  the  spring,  because  a  large  part  of  its  centrifugal  force 
'is  carried  by  end  pull  on  a  flat  lead  spring,  so  that  the  inertia  of 
the  weight  will  be  sufficient  to  prevent  disturbance  by  the  re- 
ciprocating motion  of  the  valve  gear,  and  the  weight  is  so  placed 
that  it  gets  the  effect  of  inertia  for  quick  regulation.  The  gover- 
nor system  is  in  gravity  balance  in  all  positions,  because  the 
eccentric  is  made  to  balance  the  centrifugal  weight,  the  princi- 
ple of  balancing  being  the  same  as  that  invented  by  Professor 


John  K.  Sweet  and  used  in  the  "Straight  Line"  governor.  The 
osull  is  an  extremely  simple  and  powerful  governor,  in  which 
tlu-ri-  is  iu>l  i-iunigh  Irictioii  to  prevent  it  from  changing  position 
.ilnuisl  iiisl.inlly  lo  uu-i-l  suckleii  changes  of  load,  and  there  is  no 
possihlliiy  ol' lacing  when  properly  adjusted.  By  means  of  a 
simple  atljiisliiioiil  of  the  link  connecting  the  eccentric  and  centri- 
fug.Hl  weight,  llu-  governor  weight  may  be  adjusted  to  any  de- 
gi  i'i-  oi  si  iisil  i\ i  iu  ss  or  close  regulation.  Only  an  engineer  who 
lias  had  cxpi  i  u-iu  i-  w  ith  \  arious  types  of  governors  can  properly 
.tppie-ciali-  llu-  i-ase  and  certainty  with  which  the  necessarj'  ad- 
just nu-nts  are  made  on  this  one,  and  the  absolute  integrity  with 
w  hic  h  tlu-N'  are  maintained.  No  other  governor  compares  w-ith 
se  all  essential  qualities. 

The  crank  shaft  is  made  of  the  best 
quality  of  mild,  forged  steel  and  the 
crank  disc  of  semi-steel  or  steel  cast- 
ing. The  shaft  is  forced  into  the  disc 
by  hydraulic  pressure,  and  as  an  extra 
pi  i-i  aution,  a  ke\-  is  inserted  between 
the  shaft  and  disc.  The  crank  pin  is 
large  in  diameter  in  proportion  to  the 
length,  so  that  the  center  of  thrust  is 
as  close  as  possible  to  the  shaft  bear- 
ing, and  springing  of  the  crank  mini- 
mized. The  journals  of  the  crank  shaft 
and  crank  pin  are  carefull}-  ground  to 
gauge  and  lapped  to  perfect  surface. 
_  The  crank  pin  is  oiled  continuous!}- 
--    -3^_._r=%  b_v  the  waste  oil  from  the  shaft  bearing, 

and  also  from  the  sight  feed  valve  on 
the  main  bearing  cap,  the  oil  being 
caught  in    an  annular  recess  at  the 
back  of  the  crank  disc  and  conveyed  to  the  crank  pin,  by  centri- 
fugal force,  through  the  oil  hole  shown  in  the  sectional  cut  of 
the  main  bearing  and  crank. 

The  shaft  bearings  consist  of  interchangeable,  removable 
shells  lined  with  genuine  babbitt,  made  of  pure  copper,  tin  and 
antimon)'  compressed  into  the  outer  cast  iron  shells  and  care- 
fully bored  and  scraped  to  gauge.  The  shells  are  in  halves, 
turned  on  the  outside  to  fit  seats  in  the  frame  of  the  engine,  held 
to  place  and  adjustable  by  wedges,  as  shown  in  the  illustration. 
The  adjustment  is  made  by  screws  from  the  outside  of  the  cap  ; 
by  loosening  the  center  screws  which  hold  the  top  wedge,  and 
tightening  the  side  screws,  which  lift  the  side  wedges  and  close 
in  the  shell  or  vice  versa.  The  adjustment  of  the  shells  maj-  be 
made  by  hand  while  the  engine  is  running,  which  enables  the 
engineer  to  feel  the  tightness  and  prevents  getting  the  bearing 
too  tight.    By  this  arrangement,  the  shell  is  closed  in  evenly  all 


Fig.  2. — Valve  Gear. 

round,  keeping  the  contact  of  the  bearing  surfaces  even  and 
equal  as  wear  takes  place,  which  is  not  the  case  in  the  ordinary 
four  part  ho\.  As  the  strain  on  llu-  hc-iring  is  on  the  bottom  and 
sides  only,  the  top  part  ol  llu-  shell  is  open  and  does  not  touch  the 
shaft,  which  pivv.-nls  lu-.iling  and  allows  the  oil  to  be  well  dis- 
tiil>iili-ii  (Ui-r  llu-  ho.irlng.  Tho  ho.iring  shells  are  interchange- 
abli-  and  nia}- bo  loplacoil  at  any  time  willunit  delay,  restoring 


the 


jnt  of  the 


ik  shall.     The   shaft   bearings  hav< 
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ring-  oilinjj  in  addition  to  the  reg-ular  system  of  oiling-,  as 
described. 

The  connecting  rod  is  solid  steel  forging,  the  crosshead  tnd 
being  solid  without  straps  and  the  crank  end  either  solid  or  of 
the  marine  type,  the  bearing  surfaces  being  lined  with  genuine 
babbitt  compressed  into  place,  bored  out  and  carefully  scraped 
to  gauge.  The  connecting  rod  boxes  are  interchangeable,  so 
that  they  maj'  be  replaced  at  any  time. 

The  crosshead  is  of  the  ordinary  type,  made  of  steel  with  an 
adjustable  bottom  shoe,  which  is  liTu-d  with  babbitt. 

Liirge  oil  pockets  aiv  pim  itied  at  eai  li  end  of  the  guide,  into 


Fig.  3. — GovKKNOR. 

which  the  crosshead  shoe  dips,  so  that  it  |iractic.dly  floats  in  oil. 

.\  regular  and  copious  supply  of  lubricant  to  all  llie  w  u  Uiii- 
parts  of  an  engine  is  perhaps  more  essential  than  any  otlu  r 
detail  to  its  successful  and  satisfactory  working,  as  well  as  to  its 
length  of  life.  The  continuous  oiling  of  all  the  beai  ini^s  of  the 
Robb-Arnistrong  engine  is  pro\idi-d  for  by  a  latgo  icscrvoir 
placed  on  a  pedestal  abo\  e  the  engine,  anti  the  oil  is  piped  to 
every  bearing  with  a  sight  feed  vahe  lor  i-at  li,  wliiih  maybe 
adjusted  once  for  all,  the  entire  oiling  system  ln'ing  startetl  or 
stopped  by  opening  or  shutting  a  single  val\  e  at  the  reserx  oii  . 
As  slated  previously,  the  main  bearings  have  ring  oiling  in  ai.!- 
dilion  to  the  sight  drop,  and  theerarik  pin  is  also  supplied  in  two 
ways.  The  oil  is  all  returned  to  the  crank  pit,  where  it  may  Ik- 
drawn  off  and  tillereil,  oi- allowei-l  to  drain  to  a  separator  and 
filter  attached  to  the  engine.  Tlu'  tr 
the  eccentric,  are  i-nlircly  enclosed  1) 
prevent  the  oil  In-ing  throw  ti  out  side- 
are  pro"ided  with  pc>siti\e  tei'i.1  luliricaturs. 

The  Robb-Armstrong  I'ligines  are  designetl  with  the  special 
object  of  being  made  in  c|u;inlilies  by  the  intci-cliangcihle  system. 
The  drawings,  gauges,  templates  and  manufaclui  ing  plant  are 
especially  adapted  for  it  and  a  large  stock  of  tluplicate  pai  ts  al- 
ways kept  on  hand.  Every  part  of  each  engine  is  luimben^d, 
corresponding  with  drawings,  which  .ire  placed  in   our  hies  for 


metal  casings, wliicli 
gine.    The  cylinders 


reference,  so  that  the  customer  may  obtain  duplicate  parts  at 
any  time  by  telegraphing  the  number  of  the  engine  and  part 
required. 

The  value  and  efficiency  of  a  steam  engine  depends  on  its 
ability  to  do  continuous,  hard  work,  without  undue  wetir  or 
breakage,  and  be  as  economical  as  possible  in  the  use  of  steam. 
The  special  features  of  the  Robb-Armstrong  Corliss  engines  are 
the  improved  valve  gear,  extreme  simplicit}-  in  the  number  and 
arrangement  of  [larts,  and  that  every  \\  earing  part  may  be  re- 
jilacetl,  thus  keeping  the  engine  in  perfect  condition  indefinitely. 


SPARKS. 

The  City  of  Winnipeg  is  asking  for  tenders  up  to  August  2Sth 
for  supply  of  a  500  kilowatt  generator. 

The  Matthews  Turbine  C'i'ni|iany,  Limited,  of  Toronto,  has 
been  incorporated  with  a  capital  of  $100,000.  IMessrs.  Ewen 
Maeki-nzie,  Thomas  Lawless,  C.  B.  Jackes,  J.  P.  Murray  and  J. 
P.  Beaty  art-  the  provisional  directors. 

It  is  stated  that  the  Montreal  aud  Southern  Counties  Com- 
pany, having  obtained  right  of  way  over  the  Victoria  Bridge, 
intend  to  proceed  at  once  with  the  construction  of  an  electric 
railway  line  between  Longueuil  and  Montreal. 


V\c,.  5.  -Siciii'N  TiiROLt;ii  Main  I!iai<i.m.. 

The  Trumbull  Electric  Mfg.  Company,  of  Plainville,  Conn., 
have  received  so  many  orders  for  their  Type  A  switch  in  capa- 
cities higher  than  600  amperes,  that  for  the  convenience  of  cus- 
tomers they  have  issued  a  supplement  to  their  No.  5  Catalog, 
listing  these  switches  up  to  1 ,200  amperes.  For  use  on  switch- 
boards and  for  contmll  ng  motors  their  T\  pe  A  switch  is 
claimed  to  have  no  equal. 

The  i|ucslion  of  the  development  of  electric  power  at  Valley- 
field  and  its  transmission  to  Montreal  is  now  being  discu.ssed. 
An  electrical  engineer  who  has  made  a  study  of  such  matters 
and  who  is  familiar  with  the  possibilities  at  Valleyfield  thinks  it 
quite  possible  to  develop  anywhere  from  forty  to  fifty  thousanti 
horse-power  there.  As  for  the  transmission  to  Montreal,  the 
prtiposltion  seems  easy,  as  Shawinigan,  Niagara  Falls  and  other 
powci  s  have  fully  demonstrated  the  feasibility  of  long  distance 
transmission.    The  distance  from  X'alleyfieltl  to  i\Iontre;il  is  44 

The  Berlin  Electric  Coinpany  have  recently  installed  a  very 
complete  power  and  lighting  plant  in  Clare  Bros.  &  Compan3-'s 
foundry  at  Preston.  There  are  two  45  k.w.  generators,  of 
parallel  operation,  and  foin-  motors,  one  of  30  hp.,  one  of  12 
.and  two  of  5  h.p.  The  lighting  is  ilone  by  300  incantlescent  and 
r()  series  arc  lamps.  The  wiring  is  the  two-wire  system,  250 
\o'ts.  The  Berlin  I-'leclric  Company  have  also  installeil  a 
mi>dern  plant  for  the  Berlin  Fell  Boot  Comjiany,  consisting  of  a 
()S  k.w.  gcniMaUir,  five  5  h.p.  motors,  thi-i'e  10  h.p.  nuHors  and 
IW07I,  h.p.  molois,  also  500  incindi'sccnt  lights,  J50-V0I1  sys- 
1cm.  Westinghouse  ;ippar;ilus  h;is  bt-en  uscil  throughout  in  tin 
.ibove  plants,  which  were  insL-illcil  b\-  Mr.  T.  K.  I lamilton,  of  the 
Berlin  Electric  Company. 
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THE  ONTARIO  HYDRO-ELECTRIC 
COMMISSION. 

riio  power  commission  appointed  by  the  Ontario 
Ciovcrnment,  as  announced  in  the  July  issue,  have  al- 
leady  commenced  its  investigations  in  a  very  active 
manner,  and  a  vast  amount  of  information  is  being 
collected.  The  Commission  will  be  known  as  the 
Ontario  Hydro-Electric  Commission.  lion.  Adam 
Heck,  M.  P.  P.,  has  been  named  as  chairman,  while 
the  two  other  members  are  Mr.  Cieorge  I'attinson,  M. 
r.  P.,  of  Preston,  and  Mr.  P.  W.  Ellis,  Toronto.  Mr. 
Cecil  H.  Smith,  chairman  of  the  Temiskaming  and 
Northern  Ontario  Railway  Commission,  Toronto,  has 
been  chosen  as  chief  engineer.  Mr.  Gordon  Sproule, 
of  Mr.  Smith's  office  staff,  has  been  appointed  secre- 
tary of  the  Commission  ;  Mr.  W.  G.  Chase,  of  St. 
Catharines,  electrical  expert,  and  Mr.  Harold  Acres, 
of  Paris,  hydraulic  expert. 

The  Dommission  will  have  joint  offices  with  the  Tem- 
iskaming and  Northern  Ontario  Railway  Commission, 
these  having  been  secured 'in  the  National  Life  Cham- 
bers on  Toronto  street,  Toronto. 

The  Order-in-Council  directs  the  Commission  to 
secure  the,  following  data  : 

"The  present  and  probable  demand  for  hydraulic  and  electric 
power  in  the  various  districts  capable  of  being  supplied  from  the 
different  water  powers  within  the  legislative  jurisdiction  of  the 
Province  of  Ontario. 

"The  locaticn,  capacity  an4  capital  cost  of  development  o 
the  various  water  powers  within  the  legislative  jurisdiction  of 
the  Province  of  Ontario  at  present  undeveloped,  but  whose  de- 
velopment is  required  to  supply  the  present  and  probable  needs 
of  the  surrounding  district,  and  to  ascertain  the  probable  cost 
of  the  attendant  transmission  plants  necessary  to  the  utilization 
of  electric  or  hydraulic  power  to  be  derived  trom  the  aforesaid 
water  powers  within  the  respective  surrounding  districts. 

"To  ascertain  the  rates  or  prices  that  would  require  to  be 
charged,  the  various  classes  of  consumers  of  hydraulic  or  elec- 
trical power  within  the  respective  districts,  in  order  to  meet  all 
expenditure  of  maintenance  and  operation. 

"To  enquire  into  and  ascertain  the  annual  savings  accruing  to 
the  consumers  in  the  various  districts  aforesaid  by  the  substitu- 
tion of  the  rates  or  prices  to  be  ascertained  under  the  next  pre- 
ceding paragraph,  for  the  rates  paid  at  present  in  the  said 
districts,  so  far  as  the  commissioners  may  be  able  to  ascertain  or 
estimate  them. 

"To  enquire  into  and  ascertain  the  cash  capital  cost  of  the 
hydraulic  and  electrical  power  undertakings  of  existing  compan- 
ies located  within  the  Province  of  Ontario;  the  capacity  and  state 
of  development  thereof,  and  to  ascertain  further:  (a)  The  quanti- 
ties of  power  supplied  and  contracted  for  and  the  rates  charged, 
and  to  be  charged,  under  such  contracts  by  these  companies  for 
hydraulic  or  electric  power,  (b)  The  actual  present  value  of  the 
said  undertakings,  after  making  such  fair  and  reasonable  allow- 
ance for  existing  conditions  as  in  the  judgment  of  the  commis- 
sioners seems  necessary  or  expedient,  (c)  The  estimated  capital 
outlay,  if  any,  necessary  to  complete  these  undertakings." 

The  first  important  question  to  be  decided  by  the 
Hydro-Electric  Commission  will  be  the  advisability  of 
adopting  electric  power  for  the  operation  of  the  first 
section  of  the  Temiskaming  and  Northern  Ontario 
Railway,  about  130  miles.  It  is  understood  that  Mr. 
Bion  J.  Arnold,  the  electrical  engineer,  has  recom- 
mended the  adoption  of  the  single-phase  system  as  in- 
stalled by  the  Westinghouse  Company.  A  locomotive, 
built  to  be  operated  by  this  system,  weighing  136 
tons,  has  been  demonstrated  at  Pittsburg  to  be  equal 
to  the  heaviest  strain  ever  placed  on  a  draw  bar. 

The  Commission  left  Toronto  on  August  9th  to  in- 
spect the  Kakabeka  water  power  near  Port  Arthur, 
Ont. 


I  TELEGRftrH  an"  TELEPHONE  I 

THE  TELEPHONE  IN  BRITISH  COLUMBIA. 

The  British  Columbia  Telephone  Company,  Limited, 
report  a  very  rapid  growth  of  the  telephone  system 
throughout  the  province.  In  Vancouver  especially  the 
telephone  is  enjoying  somewhat  of  a  boom. 

The  company  are  rebuilding  the  long  distance  lines 
in  the  Kootenay  district  and  also  the  exchange  in 
Nelson.  At  the  latter  place  a  new  office  building  is  in 
course  of  erection  also. 

The  British  Columbia  Telephone  Company  have  now 
direct  connection  with  the  Pacific  States  Telephone 
Company  at  the  boundary  line,  also  with  the  Inter- 
national Telephone  Company  at  Bellingham.  The  latter 
company  have  an  extensive  system  throughout  the 
American  territories  and  connect  direct  with  Vancouver 
Island.  A  submarine  cable  has  recently  been  laid  giv- 
ing the  Vancouver  Island  subscribers  connection  with 
the  mainland  of  British  Columbia,  as  well  as  with 
Seattle,  Tacoma  and  other  exchanges  of  the  Pacific 
States  Telephone  Company. 

The  British  Columbia  Telephone  Company  are  mak- 
ing provision  to  put  their  wires  underground  in  certain 
portions  of  the  City  of  Vancouver,  the  underground 
system  to  extend  from  Burrard  street  on  the  west  to 
Westminster  avenue  on  the  east.  It  is  expected  that 
this  work  will  be  started  almost  immediately.  Contrary 
to  the  existing  feeling  in  other  cities,  the  mayor  and 
aldermen  of  Vancouver  have  shown  considerable  op- 
position to  this  underground  scheme. 


THE  BELL  COMPANY  IN  MANITOBA. 

The  Bell  Telephone  Company  continues  to  improve 
its  system  through  the  west.  This  month  the  com- 
pany will  complete  a  new  long  distance  copper  metallic 
line  from  Portage  la  Prairie  to  Neepawa  with  offices 
at  Westbourne,  Westbourne  Landing,  Gladstone  and 
Arden.  The  company  is  now  laying  down  poles  on 
the  highway  for  a  long  distance  line  from  Regina  to 
Indian  Head,  fifty  miles,  and  from  Regina  to  Lumsden, 
twenty-five  miles.  These  poles  are  being  shipped  from 
British  Columbia.  The  work  of  construction  is  to  be 
commenced  at  once  and  rushed  to  completion.  There 
is  a  large  construction  gang  building  a  new  long  dis- 
tance line  from  Killarney  to  Deloraine  with  an  exchange 
at  Boissevain  and  toll  offices  at  Ninga  and  White- 
water. There  is  also  a  large  construction  gang  en- 
gaged on  a  new  long  distance  line  from  Elm  Creek  to 
Wawanesa  with  offices  en  route  at  St.  Claude,  Rath- 
well,  Treherne,  Holland,  Cypress  River,  Glenboro  and 
Stockton. 

The  Bell  Company  has  recently  opened  a  local  ex- 
change of  forty-five  subscribers  at  Killarney,  and  an 
exchange  of  thirty-five  subscribers  at  Pilot  Mound.  It 
will  also  have  completed  in  a  few  days  a  metallic  line 
from  Winnipeg  to  Carmen  which  will  give  a  long  dis- 
tance metallic  circuit  direct  from  Miami  to  Winnipeg 
upon  which  new  offices  will  be  opened  at  Dacotah,  Star- 
buck,  Fannystelle  and  Elm  Creek.  This  will  open  up  a 
new  outlet  for  the  southwestern  district  of  the  province 
to  the  capital  city. 

The  company  has  improved  its  long  distance  service 
by  making  the  line  from  Morden  to  Pilot  Mound 
metallic  and  adding  a  new  copper  metallic  line  between 
these  points  to  meet  the  rapidly  increasing  toll  business. 
The  line  between  Morris  and  Morden  has  also  been 
made  metallic.  An  additional  copper  metallic  long 
distance  line  from  Winnipeg  to  Portage  la  Prairie  just 
established,  w  ill  not  onl\  roliox  o  congestion  of  business 
between  theso  points  but  will  sor\ e  the  new  territory 
now  being  opened  up  b\'  the  company  north  of  Portage 
la  Prairie. 
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IN  THE  ELEGTRIGflL  FIELD 


Electric  Railway  Systems — At  a  recent  meeting  of 
the  Verein  Deutscher  Ingenieure  (Associations  of 
German  Engineers),  held  at  Madgeburg,  Dr.  Eichberg, 
of  Berlin,  presented  a  paper  dealing  with  the  recent 
progress  and  future  of  electric  train  haulage.  In  the 
course  of  his  observations,  the  author  stated  that  the 
Prussian  Railway  Ministry  had  come  to  the  conclusion 
that,  from  an  electrotechnical  point  of  view,  neither 
the  double  overhead  conductor  nor  the  third  rail  was 
suitable  for  the  working  of  trains  on  large  railway  net- 
works. A  technically  satisfactory  solution,  as  has  been 
clearly  proved  by  the  experiments  at  Spindlersfeld,  near 
Berlin,  was  afforded  only  by  the  combination  of  a 
single  aerial  wire  with  high  pressure  current  and  a 
single-phase  motor.  The  same  system  had  been  em- 
ployed with  success  in  the  Stubbai  Valley,  Innsbruck. 
It  practically  presented  no  material  difficulties.  A 
pressure  of  5,000  volts' to  6,000  volts  had  been  used  on 
the  Spindlersfeld  line,  and  it  would  be  possible  to  em- 
ploy a  pressure  as  high  as  15,000  volts  on  mountain 
railways.  On  the  German  line  in  question,  electric 
heating  had  been  adoped,  the  current  being  mostly 
used  for  this  purpose  while  the  trains  were  at  rest, 
and  also  occasionally  during  running  at  full  speed. 
The  heating  was  regulated  by  a  switch  on  the  driver's 
platform.  As  a  result  of  those  experiments,  the 
Prussian  Railway  Ministry  had  decided  to  introduce  the 
single-phase  system  on  the  section  connecting  Ham- 
burg, Blankenese  and  Ohlsdorf,  which  was  to  be  set  in 
operation  in  a  year.  It  was  intended  to  work  the  line 
at  a  pressure  of  6,000  volts,  the  trains  to  be  composed 
of  motor-cars  and  trailers  in  accordance  with  the  traffic 
requirements. 


tom.  Exhaustive  tests  by  Professor  Wedding  of  Ber- 
lin show  that  the  lamp  will  give  eight  candle-power  per 


New  Arc  Lamp. — Heinrich  Beck,  of  Meiningen,  Ger- 
many, has  invented  and  is  now  placing  on  the  Ameri- 
can market  a  new  arc  lamp,  which  is  ingenious  in 
several  ways.  The  most  striking  point  is  in  the  fact 
that  the  carbons  are  arranged  side  by  side  at  a  slight 
angle,  and  the  arc,  which  is  gaseous,  throws  the  whole 
illumination  downward,  from  the  under  side  of  a  small 
but  specially  designed  reflector.  It  is  asserted  that  the 
lamp  gives  3,200  candle-power  at  a  downward  angle  of 
90  degrees,  and  a  hemispherical  illumination  of  2,000 
candle-power.  When  seen  in  operation  the  lamp  was 
taking  only  7 }j  amperes  at  44  volts,  but  the  inventor 
allows  one  ampere  and  one  volt  more.  The  mechanism 
is  extremely  simple.  When  not  burning,  the  tips  of 
the  carbon  rods  touch  each  other  at  the  lower  ends,  but 
when  the  current  is  applied  a  solenoid  operates  a  count- 
er weight  and  separates  them.  An  adjusting  screw 
maintains  the  tips  at  the  proper  distance  apart.  The 
positive  carbon  is  of  slightly  larger  diameter  than  the 
negative.  When  the  arc  is  burning,  a  good  deal  of 
flame  is  seen,  and  there  is  some  slight  spluttering  and 
falling  of  fused  carbon,  but  this  does  not  interfere  with 
the  steadiness  of  the  light.  In  size  and  weight  the 
lamp  is  much  smaller  than  arc  lamps  of  a  similar  illumi- 
nating power,  but  it  is  slightly  longer  from  top  to  bot. 


Voltmeter  for  both  Direct  and  Alternating  Cur- 
rent.— The  Bristol  Company,  of  Waterbury,  Conn., 
have  placed  on  the  market  a  voltmeter  that  can  be 
used  equally  well  for  recording  either  alternating 
or  direct  current.  Some  of  the  novel  features  and 
improvements  of  this  new  voltmeter  are  that  it 
requires  only  one-third  as  much  current  to  operate 
as  that  necessary  for  the  older  design  for  alternat- 
ing current,  it  is  more  sensitive  to  slight  variations 
of  voltage,  the  chart  graduations  are  nearly  uni- 
form on  both  sides  of  the  working  range,  and  the 
portable  form  of  the  instrument  in  its  carrying  case  is 
of  smaller  size  and  less  weight  than  the  instrument 
formerly  used.  When  current  is  passing  through  the 
two  solenoids  in  series,  the  movable  solenoid  is  repelled 
from,  instead  of  being  attracted  toward,  the  stationary 
one,  thus  the  mutual  inductance  between  them  is 
neutralized,  and  the  instrument  is  suitable  for  record- 
ing either  alternating  or  direct  current.  Its  operation 
is  independent  of  the  rate  of  alternations  and  com- 
pensation is  made  for  changes  of  atmospheric 
temperature. 

Metallized  Carbon  Filament — Mr.  John  W.  Howell 
read  a  paper  before  the  American  Institute  of  Electri- 
cal Engineers  dealing  with  a  new  type  of  carbon  fila- 
ments. These  filaments  are  made  from  the  same  ma- 
terial as  the  ordinary  filament.  They  are  also  baked 
and  treated  in  the  same  way,  but  they  undergo  an  ad- 
ditional process  known  as  firing.  It  is  this  last  pro- 
cess which  produces  such  surprising  results.  The 
common  carbon  filament,  as  is  well  known,  is  baked 
first  in  an  oven  so  as  to  carbonize  the  cellulose.  The 
filament  thus  prepared  forms  a  base  upon  which 
later  a  coating  of  graphite  is  deposited  in  the  flashing 
process.  The  additional  step  through  which  the 
metallized  filaments  are  carried  consists  in  heating 
filaments  prepared  and  treated  in  the  ordinary  way  to 
an  exceedingly  high  temperature — a  temperature  so 
high  that  it  can  not  be  obtained  satisfactorily  by  pass- 
ing a  current  through  the  filament  itself,  but  must  be 
obtained  by  passing  the  filament  through  an  electrically 
heated  furnace.  The  effect  of  this  treatment  seems  to 
be  to  bring  about  a  metamorphosis  of  the  graphite 
coating,  the  process  taking  but  a  few  moments.  The 
effect  of  this  excessive  heat  on  the  carbon  base  of  the 
filament  is  slight,  but  since  it  appears  to  cause  a  certain 
amount  of  gas  to  be  given  off,  wiiich  blisters  the 
graphite  coating,  it  has  been  found  preferable  to  lire 
the  carbon  base  before  it  is  treated.  Mr.  Howell  states 
that  the  new  lamp  has  a  useful  life  of  500  hours,  about 
the  sameasthatofthe  3.1  watt  carbon  lamp.  On  a  basis 
of  2.5  watts  per  candle  for  the  new  lamp  and  with  the 
price  for  energy  at  ten  cents  per  kilowatt-hour,  the 
metallized  lamp  should  be  worth  about  forty-eight  cents 
more  than  the  3.  i  watt  lamp,  a  large  figure  when  the 
cost  of  the  latter  lamp  is  considered. 
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A  b\-Liu  was  ^-.iri  ioil  .11  I'.ilniorstoii,  ,  on  Au.i;ii^l  Stii,  lo 

i;iise  $_;,ooo  to  improve  tlio  oloi  tric  li>jlit  plant. 

The  by-law  to  provide  funds  for  extendinj;-  tlio  electric  lig-|U 
plant  at  X'ietoria,  B.  C,  has  been  sanctioned  by  the  ratepayers. 

The  .Manitoba  Governinent  have  just  taken  tenders  on  a  ]Hi\ver 
plant  for  the  new  .\i;ricultural  Collei^e  buildings  to  be  erected  at 
\\  iiuiipej;. 

riie  Canadian  Copper  Company  ;irc  dcx  cK'pint;  a  w ater  pow ei- 
at  lli.nh  I'alls,  the  intention  beinij  to  transmit  oK^  tiic  pi>\\er  to 
Copper  ClitV,  J5  miles  distant,  for  use  in  mining  operations. 

.\ia>rara  Falls,  Onl. ,  is  asUint;-  tor  teniU-i  s  up  lo  .Si-pleinbi-r 
jnd  for  a  pimipini;-  unit,  to  consist  of  ;i  5,000,000  i^.illon  ccntrifii- 
iral  pump  direct-connected  lo  a  three-phase,  -'5  cycle,  :,ioo  volt 
motor. 

The  Western  Counties  Electric  Company  have  applied  lo  the 
Hrantfon.1  City  Council  for  a  J.s-yc.ir  Inmcliise  to  sell  electric 
power  in  that  citv,  the  charjje  to  be  tin  ec-ipurler  s  of  a  cent  per 
hour  per  horse  power. 

The  Toronto  Launcli  iV  luit^ine  Company,  Limited,  has  been 
incorporated,  with  a  capital  of  $40,000.  The  provisional  direct- 
ors are  Messrs.  J.  C.  Mcl.aclilan,  j.  C.  Robinson,  G.  E.  Bucke, 
G.  W.  Hambly  and  R.  C..  Copelaiul. 

The  company  which  propose  to  dev  elop  the  water  power  of  the 
Kakabeka  Falls  near  Fort  William,  Ont. ,  will  he  known  as  the 
Kaministiquia  Power  Company,  Limited,  instead  of  the  Kaka- 
beka Power  Company  as  stated  in  our  July  issue. 

Mr.  Frank  Denton,  K.  C,  Toronto,  and  Mr.  Douglas,  hy- 
draulic enifineer  of  the  Department  of  Railways  and  Canals, 
have,  by  request,  forw-ari'ed  to  the  Ottawa  Government  a  report 
upon  all  leaseholds  of  water  power  and  rentals  on  the  Welland 

The  sharehoklers  of  tin-  IL-imiltoii,  Grimsby  and  Beamsville 
Electric  Railway  (.'ompany  last  week  ralilietl  the  action  of  the 
directors  in  abanilonim,'-  the  V'ineland  cxU-nsion  of  the  line. 
This  consists  of  five  miles  of  track,  which  has  always  been 
operated  at  a  loss. 

The  ratepayers  of  Meaford,  Onl.,  w  ill  \  ote  on  a  b)  -law  on  the 
i6lh  inst.  to  raise  $ i  2,000  for  t lie  |nn  cliaseof  an  electr  e  light 
jilant.  The  proposition  is  to  take  ]Hiwer  from  the  ocal  company 
to  operate  both  the  sli-ect  lighting  and  waterworks.  Advocates 
of  the  b3'-law  figure  out  a  considerable  saving  to  the  town  by  the 
scheme. 


The  ratepayers  of  St.  Mary's,  Ont.,  a  short  time  ago  voted 
ilown  a  by-law  to  borrow  $15,000  for  the  improvement  of  the 
electi  ic  light  anil  waterworks  plants.  The  electric  light  plant  is 
greatl)'  o\erloailed  and  it  is  probable  that  the  by-law  may  again 
be  submitteil  in  the  hope  that  it  will  receive  the  approval  of  the 
citizens. 

Messrs.  Cope  ik  l'"rey,  of  Vancouver,  have  secured  the  con- 
tract loi  w  iring  .1  number  of  the  canneries  at  Steveston  to  which 
the  B.C.  ICIccliic  Railway  Company  will  supply  current.  The 
contracts  iiuhule  the  wiring  of  the  Star,  the  Phoenix,  the 
Britlannia,   the  Scotish  Canadian   and    the    Gulf  of  Georgia 

The  plant  of  the  .Sudbury°Power  Company,  about  two  miles  be- 
low the  village  of  Wahnapitae,  Ont.,  was  started  on  Saturday, 
July  29th,  and  the  formal  opening  will  take  place  at  an  early 
date.  The  expenditure  has  been  about  $100,000.  The  town  of 
•Sudbury  will  be  supplied  with  power  to  operate  the  electnc  light 
and  waterworks  systems. 

The  Town  of  Napanee,  Ont.,  have  passed  a  by-law  to  raise 
$35,000  for  a  new  municipal  lighting  plant.  The  by-law  has 
passed  its  third  reading  and  the  Council  have  retained  the 
services  of  Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  to 
design  and  install  the  plant.  The  plant  will  be  designed  and 
constructed  so  that  the  entire  equipment  will  be  duplicated  to 
prevent  the  possibility  of  an  interruption  to  the  service  in  the 
event  of  emergency. 

The  Ontario  Transmission  Company,  Limited,  has  recenti)- 
been  incorporated  by  the  Ontario  Government,  with  a  capital  of 
$1,000,000  and  headquarters  at  Niagara  Falls,  Ont.  The  incor- 
porators are  Messrs.  J.  S.  Love'l,  Wm.  Bain,  E.  W.  McNeill,  S. 
G.  Crowell  and  W.  F.  Ralph,  all  of  Toronto.  The  charter  is  a 
broad  one  and  gives  the  company  power  to  construct  all  neces- 
sary works  for  the  production  and  transmission  of  electric  and 
other  power. 

The  remodelling  and  enlarging  of  the  offices  of  the  British 
Columbia  Electric  Railway  Company,  comer  of  Hastings  and 
Carrall  streets,  Vancouver,  B.C.,  have  been  completed.  An 
additional  story  was  built  at  the  rear  in  order  to  provide  adequate 
qflice  room  to  meet  the  rapidly  increasing  needs  of  the  company. 
The  Vancouver  Power  Company  and  the  Wmcouvcr  Gas  Com- 
pany also  have  offices  in  this  builtiing.  A  notable  innovation  is 
a  demonstration  room,  where  the  various  makes  of  gas  stoves 
and  ranges  are  showti  in  operation. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


'RIXCIE'AL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 


r 


1  THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED 

*  MANUFACTURERS  OF-  A  FULL  LINE  OF  " 


Knife  Switches,  ^lIso  PeLnel  BooLrds 
Switchboards  and  Electrical  Specialties 


Prices  Furnished  on  .Application. 
Send  Us  Your  Switchboard  and 
ii|      Panel  Board  Specifications. 


15  20  St.  Lawrence  Street  [IJ: 

^MONTREAL 

J 
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The  ratepayers  of  Revelstoke,  B.C.,  have  approved  of  a 
$20,000  by-law  for  improvements  to  the  electric  light  and  water- 
works plants. 

The  City  Council  of  Charlottetown,  P.E.I. ,  have  decided  to 
renew  the  contract  for  five  years  with  the  Charlottetown  Light  & 
Power  Company  for  lighting  the  city. 

The  Canadian  Metal  Company  are  canvassing  the  citizens  of 
Frank,  N.W.T.,  with  a  view  of  ascertaining  what  patronage 
might  be  expected  for  an  electric  light  plant. 

Mr.  F.  A.  Cambridge,  city  electrician  of  Winnipeg,  Man.,  is 
having  a  very  busy  season.  At  the  present  time  no  less  than  40 
permits  a  day  are  being  issued  by  his  department  for  electric 
wiring  installations. 

Mr.  K.  L.  Aitken,  C.E.,  of  Toronto,  has  accepted  the  follow- 
ing tenders  for  an  electric  light  plant  for  the  town  of  Milton, 
Ont.  :  Boilers,  smoke  stack  and  engine,  Waterous  Engine 
Works  Company,  Brantford  ;  generators,  AUis-Chalmers-Bullock, 
Montreal. 

The  Concrete  Pole  Company,  Limited,  of  St.  Catharines,  Ont., 
has  recently  been  incorporated,  to  acquire  patent  rights  from 
inventors  for  the  manufacture  and  sale  of  concrete  poles.  The 
provisional  directors  are  Messrs.  H.  M.  L.  Weller,  of  Toronto, 
and  E.  J.  Odium  and  H.  H.  Collier,  of  St.  Catharines. 


A  charter  has  been  granted  to  the  Georgian  Bay  Milling  & 
Power  Company,  Limited,  of  Meaford,  Ont.  The  capital  is 
$100,000,  and  the  provisional  directors  are  Mess-rs.  William 
Moore,  William  T.  Moore,  T.  R.  Moore  and  W.  J.  Moore  It  is 
proposed  to  acquire  the  business  of  William  Moore  &  Sons. 


TORONTO        -  CANADA 


CONDUITS 

FOR  INTERIOR  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
D.  S.  tetters  Patent. 


WESTERN    ELECTRICAL  ASSOCI- 
ATION. 

The  Vancouver  electrical  contractors 
have  recently  formed  an  association  for 
the  purpose  of  mutual  benefit  and  pro- 
tection. The  unreasonable  competition 
that  has  been  prevalent  there  for  some 
time  back  had  resulted Un  the  cutting  of 
prices  to  such  an  extent  that  it  was  al- 
most impossible  to  carry  on  an  electrical 
business  and  make  a  living  profit.  The 
association,  while  not  proposing  to  make 
prices  exorbitant,  aims  to  maintain  a 
schedule  rate  at  figures  that  will  enable  the 
contractors  to  do  good  work.  Since  the 
formation  of  the  association  they  have 
succeeded  in  getting  the  rates  for  in- 
spection down  to  about  one-half  the  old 
rate.  Dating  from  the  first  of  July  a 
license  fee  of  $50  per  annum  will  be  im- 
posed on  all  electrical  contracting  firms 
now  doing  business  in  the  city  and  on  all 
new  firms  that  may  start.  This  is  aimed 
to  prevent  the  practice  of  so-called  elec- 
tricians, competent  or  otherwise,  from 
doing  work  on  their  own  account  at  ciU., 
throat  prices.  Practically  all  the  elect'rf^ 
cal  shops  in  Vancouver  are  members  of  the 
association,  which  bids  fair  to  hold  firm 
and  do  much  good.  The  president  is  Mr. 
F.  C.  Cope,  vice-president  Mr.  A.  F. 
Barber,  and  secretary-treasurer  Mr.  A. 
Cherrell. 


The  Canadian  Westinghouse  Company, 
Hamilton,  have  si  i  urctl  the  contract  for 
a  new  arc  liglitinK"  syslcm  for  the  city 
of  Niagara  Falls,  Out. 


POWER  CONVEYING  MACHINERY 

HOUSES  CATALOGUES  AND  ESTIMATES  FURNISHED  YARDS 


WARE-    BORDEN  &SELLECK  CO.  AND 

HOUSES  2:yorN..ns^nMA^^AejvHBus  QQp,^g 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  atrvd  Dyna.mos.  Priva.te  Telephones. 
Electric    Light    Fixtures    aLr\d    Electric  Supplies. 
Electrical    Work   aad    Repairs  ^  Apply  to 

of  all  Description   '  128I2  Sparks  St.,  Ottawa 

Estimates   Cheerfully  Given   oa  Application. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  seiuice 
Central,  Exchange,  Factory,  Waiehouse,  etc.  Our 

DESK  TELEPIIoyE 
as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contac's  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaianteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -      UAH  FAX,  N.  S. 


SUPPLIES 

H. 

E 

FIXTURES 

T 

ARC  LAMPS 

MACHINERY 

I 
0 

FAN  MOTORS 

THE  HICKS  ELECTRIC  CO. 

OFFICE,  STOBART  BLOCK,  WINNIPEG         r-iephone  ,6^2 

Ftiii  Line  of  Electrical  Supplies 


PROMPT  SHIPMENTS 
Let  us  estimate  on  your  inslallati 


OUR  MOTTO 

'-Pro,,, pi  dcali,L 


Any  work  in  oi: 
tine,  large  or  stnal 
will  rominand  on 
best  attention. 
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C  O  N  S  I  '  1  T 1 N  K  N  (.  -.  1  \  K  K  R 
Kstlni(it«s.  Plana  and  Supervision  of  HvdrauHc 
and  Steam,  Klectric  Uight,  Power  and  Kailroad 
Plants,  !*iieclficatlons.  Reports,  Switchboard 
Design*.  Complete  I'actorv  Installations,  HIec- 
ttic  RquipnieDt  of  Mines  and  Klectro-Cheinionl 
Plants 

Uoog  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  IT.  Code,  I'niv-Kdition. 
61-63  Guardian  Building  MONTRKAL 


K.  L.  AITKEN 

Consulting  Electrical  Engineer 

64  Bay  Street  TORONTO,  ONT. 

Long  Distance  Phones 

office  Main  14S2 

Residence  -  Main  4S4 
(Successor  to  the  Electrical  Supervision  Society) 

J  NO.  S.  FIELDING,  C.  E. 

WATER  POWERS  AND  DAMS 

Room  2.  IS  Toronto  Street       ■  TORONTO 


Edward  B.  Merrill 

B.  A..   1!.  A.S>  . 
A.  M.  L\,n.  Soc.  C.  K,,  Assoc, ale  A.  1.  E  K 

CONSULTING  ENGINEER 

I'owiT  l\-volopmciits.  anJ  Transmission. 
Kloctric  Liffhtlng.    Electric  Railways. 
Municipal  Engineering:.  Industrial  Plants 

Reports.  Valuations,  Etc. 
16  King  St,  W,  -  TORONTO 


Roderick  «J.  I*  a  rite 

A.  M.  Can.  See.  C.E.    A.  M,  Amer.  Inst.  E.R. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions, 
Reports  -Tests— Valuating, 

5a-53  Janes  Building   -    TORONTO,  CAN. 

Cuble  .Address  "Rodparke"  (  W  V.  Code.) 
Long  Distance  Telephones— Office  and  Residence 

R.  S.  KELSCH, 
CONSULTINC  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

Ha^miltorv.  Ont. 

CEDAR  POLES 

BovigKt  arvd  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


HERBERT  J.ARMSTRONG 

Consulting  Engineer 

POWER,    ELECTRIC    AND  STEAM 

43  ViCTORIA  ST.,  TORONTO 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  BIdg.  -  MONTREAL 


J.  B  FARWELL  &  SON 

Contractors  and   Dealers  in 
CANADIAN,  WESTERN  and  SOUTHERN  CEDAR 

TELEGRAPH,  TELEPHONE  AND  ELECTRIC  LIGHT 


OSWEGO,  N.  Y. 


BANCROFT.  ONT. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  CO. 

PIITSBURGH.  PA. 

WESTON  mm  EMM  GO. 

Uain  Office  and  Worhs,  Waverly  Parh,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  CortUndt  Street. 

Tin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


W 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  ovei 
Weston  Portable  Galvano-       Onr  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poii 
of  extreme  accuracy  and  lowest  consumption  of  eUTgy. 


meter— tor  Bridge  Work. 


THE  19Q5  EDITION 

S5ANDARD  WIRING 

rOR  EltECTRIC  LIGHT  A  IN  D  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  School.*. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News^  Toronto,  Can. 
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The  ratepayers  of  St.  Marys,  Ont. ,  sanctioned  a  by-law  on 
Aug-ust  7tli  to  raise  $15,000  for  the  extension  of  the  water  works 
and  electric  light  systems. 

Mr,  Charles  Brandeis,  consulting-  engineer,  Montreal,  has 
awarded  the  contract  for  an  electric  light  plant  for  the  town  of 
V'alleyfield,  Que.,  to  F.  Savigny  &  Company,  of  that  place.  The 
work  has  already  been  commenced,  and  the  contract  calls  for 
completion  by  November  ist  next. 

Mr.  G.  M.  Gest,  of  Montreal,  who  makes  the  construction  or 
conduit  work  a  specialty,  is  just  finishing  a  run  of  34  ducts  con- 
necting the  central  station  and  the  Lachine  station  of  the  Mon- 
treal Light,  Heat  &  Power  Company.  He  put  in  double  man- 
holes, four  of  them  of  concrete,  the  first  of  the  kind  and  ma- 
terial in  Montreal. 

Attorney  General  Pugsley,  of  New  Brunswick,  recently  had  an 
interview  in  New  York  with  the  capitalists  who  are  back  of  the 
proposed  development  of  water  power  at  Grand  Falls,   N.  B. 


Their  plans  contemplate  the  harnessing  of  the  power  to  the  ex- 
tent of  at  least  60,000  h.  p.,  the  intention  being  to  supply  Grand 
Falls  and  other  towns  along  the  St.  John  river  with  electric 
energy  for  lightiiiir  and  power  purposes.  It  is  also  proposed  to 
acquire  the  Inleieolonial  railway  between  Campbellton  and 
Grand  Falls  and  to  convert  it  into  an  electric  road.  The  erection 
of  pulp  and  paper  mills  is  also  spoken  of.  The  expectation  is  to 
begin  operations  during  the  present  year. 

The  Fesseiuleii  Wireless  Telegraph  Company  of  Canada 
have  made  application  to  the  Dominion  Goverment  for  incorpor- 
ation. The  promoters  are  Messrs.  R.  A.  Fessenden,  of  Wash- 
ington ;  E.  W.  Rathbun,  Deseronto,  and  W.  J.  Gear,  F.  M.  Cole 
and  G.  W.  Stephens,  of  Montreal.  The  capital  is  fixed  at  $200- 
000.  The  Minister  of  Marine  and  Fisheries  stated  that  the 
Government  proposed  to  introduce  a  bill  to  regulate  wireless 
telegraphy  in  Canada  and  to  make  it  necessary  to  secure  an 
order-in-council  for  each  wireless  station  located.  The  company 
mentioned  above  asked  for  additional  power  to  build  land  lines  in 
case  frozen  ground  interfered  with  wireless  communication. 


ESTABLISHED  1849. 

BFCADSTREET'S 

Capital  and  Surlpus,  $1,500,000. 


Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meichants, 
I  y  the  merchants,  for  the  merchants.  In  procuring, 
veritying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
i\\  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  be<!n  steadily 
extended,  and  it  furnishes  inlormation  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  businessccrporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamilton, Ont, 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  3t.  John,  N.  B.  Toronto,  Ont.  Vancouver. 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Oen.Man.  Western  Canada.  Toronto 
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OUTLET 

Sizes 

Why  not  try 
them  ? 


BUSHINGS 

Samples  sent 
to 

Dealers  and 
Contractors 


Grt/VSE.  -  SHrflrWMUT  GOMP/VNY 

NEWBURYPORT.  MASS. 


L1UI6  Giani 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora.  Ont. 


SADLER  ^  HAWORTH 


TANNEHH  ANT 
MAN  UFACTU REUS  OF 


Oak  Leather  Belting 


Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL.  -  9  Jordan  Street,  TORONTO 
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Tliolighliivu  sysU-mat  IMiiuMUon,  X. \V.  T. ,  is  Ih-iiiu  ivuuhIoIKhI. 

The  Bell  Tolephono  Company  arc  roportod  to  lia\o  pui i  liasod 
a  site  for  their  proposed  new  buildin.e:  at  Branlt'ord,  Out. 

Tlie  town  of  Westmount,  Ouo.,  is  olVerins;  tor  sale  $2J5,ooo 
worth  of  bonds  for  the  installation  of  an  oloolrio  li.nlit  and  incin- 
erator plant. 

Within  the  past  three  years  the  number  ol  in^  .uuK  sn  iil  l.mips 
in  use  in  the  town  of  Owen  Sound,  Onl.,  h  is  iiu  iv.isc  d  IrcMii 
1.500  to  7, -'76.  The  pl.int  is  now  o\  i-i  loadod  .iiul  oarly  stops  will 
be  l.iken  to  enlari^o  it. 

Mr.  n.  R.  Youni;-  has  annouuood  tlu-  toriiiaticMi  of  ,1  oonipany 
to  utilize  the  water  power  of  .Sliuswa]!  l-alls,  tor  an  oloolrie 

tramw.-iy  to  l.umby  ,ind  tor  a  li-hl   .ind  power  sorvioo  to  W-inon 


and  neijihborinj;- l  ities.  He  claims  that  $150,000  of  stock  has 
alie.'Kly  been  subscribed. 

The  City  of  Ottawa,  Ont.,  and  the  Consumers  Electric  Com- 
pany have  reached  an  agreement  by  which  the  company  will  re- 
ceive $207,000  lor  their  plant.  The  company  originally  asked 
$.'.'5,000  .-mil  the  City  offered  $200,000,  but  to  avoid  delay  and 
expense  incidental  to  arbitration,  it  was  agreed  to  compromise  at 
the  ligure  mentioned. 

The  town  of  Chatham,  N.  B.,  have  decided  to  build  a  new- 
municipal  lighting  plant.  The  present  plant  has  been  in  ex- 
istence 1 7  years,  and  is  loo  small  for  the  town's  requirements. 
The  new  plant  will,  in  all  probability,  be  built  with  duplicate 
m.-ichinery,  and  the  town  have  retained  the  services  or  Mr.  R.  S. 
Kelsch,  consulting  engineer,  Montreal. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TURNER  BROS.,  ^STo^^ 

Telegr.ii)hic  Address,  'Shf.etiron',  London.  E.-tablished  1870. 

l,ieber's  Code  used. 

'mAC,H«L  "r  T  jackets.  bright  CHAKCOAL  mON  RODS 

Sole  Reoresentatives  tor  Canada  •  Peacock  Brothers,  Canada  Life  Buildinos,  Montreal. 


O 


CoLnadiSLn  White  CompoLiiy,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTR  Ei^L,  CANADA 

E^NGINJEMRS  AND  CONTRACTORS 

FOR 

!►  Stea.m   and  Electric  Ra.il  roa.ds  ;  Electric  Light  and  Power  Plants;  Building  Con- 

^  struction  :  Water  and  Gas  Works  ;   Docks,  Harbor  Works,  etc.,  etc. 

^  CORRESPONDENTS 

i      J.  G.  WHITE  &  COMPANY,  INC.,  J.  G.  WHITE  &  COMPANY,  LIMITED,  WARING- WHITE  BUILDING  CO., 

New  York  City  London,  Eaelaad  London,  England 


ftinerican  Circular 

bOom  GoiDDanii's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  laken  its  place  for  quality  and  adaptability.  For  price  hsts,  discounts 
and  full  information,  address 


Montreal  Electric  Compocny, 


354  St.  James 
Street, 


Montreal 


In'^tant  shipment 


Larpe  stock  of, ill  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  So7„. 


The  Wm.  Hamilton  Manufacturing  Co.,  umited 


Bracnch  Office  :  Vancoviver.  B.C. 


Peterborough.  Ont 
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Westing^house  Arc  Lamps 


Mechanism  of  Multiple 
Alternating-Current  Lamp 


Multiple  Direct-Current  Lamp 
Showing  Mechanism. 


Mechanism  of 
Series  Alternating-Current  Lamp 


Some  Features  of  the  Three  Leaders  Follow: 


Multiple A.C.  Lamp 

Single  Coil 

Phosphate      Bronze  Spring 

Mounting. 
20  Coils  on  Reactive  Device. 
Counterbalanced  Armature. 
Insect-Proof. 

Adjustable  for  3  Amperages. 
Fire-Proof  :  Uninjured  by  Short- 
Circuit. 


Multiple  D.  C.  Lamp 

Strictly  Fire-Proof. 
Adjustable  for  3  Amperages. 
Well  Ventilated, 
Average  Life  :  150  Hours. 
Few  Parts. 

Snap  Hook  on  Globe  Holder 
Chain. 

Unaffected  by  Short-Circuit. 


Series  A.  C.  Lamp 

No  Iron    Parts    Exposed  to 

Weather. 
Inner  Reflector. 
Solid  Copper  Case. 
Substantial  Construction. 
Non-Slicking  Dash  Pot. 
Cut-Out  :  Heavy  Coin  Silver. 
Insulation  Unequalled. 


No  Moving  Leads  Attached  to  Lamp  Switches 


MANUFACTURED  BY 


Canadian  Westinghouse  Co.  •  Limited 

GeneroLl  Offices  and  Works,  Ha.milton,  Onta-rio 


For  PaLfticulars  Address  Nearest  Office 


Lawlor  BIdg.,  King  aL^d  Yonge  Streets, 

Toronto  Hamilton 


Sovereign  Bank  of  Canada  Bldg.. 

Montreal 


152  HaLstings  Street 

Vancouver 


922-923  Union  Bank  Building 

Winnipeg 


134  GraLnville  Street 

Ha.lifa.x 


1^' 
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Ness,  MHaf'en^Bdte 

^dHJilil!l3g^tor;)l:f-Ai.^llP>'ll^;l 


Milde  MicrophnnE 


SwiiGH-Boarfls  and  Annunciators 


FIRE  ALARM  APPARATUS  and  I. 

TELEGRAPH  INSTRUMENTS  (g) 


f  732 


Nesspnones,  Montreal 

DopehesteF  St. 


MOlSTRBflL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds, 


WE  RECOMMEND 

ummi    BiiBBiii  rai 

For  Dynamos  and  all  Electrical 
Machinery.    Always   in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 

The  Electrical  Construction  Co.  of  London,  Limited 

32-40  DuBdas  Street,  London,  Can.— Phone  1103. 

~  Dunamos  and  Motors  ss-u. 

High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maKe. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 

MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating'  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

Sector  Pattern  Illuminatep  Dial  Instrument. 


FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  London." 

Ci>ntractorB  to  His   Majesty's   Government,  the  Colonial  Government 
India  Office  and  London  County  Council,  etc. 

.  .  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical   Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fcscs, 
Distrihtfting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovint  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON,  ENGLAND 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work 

LONG  DISTANCE   PHONE   MAIN  3149 

FRED  THOMSON  &  CO. 

770-7771.774  CRAin  STREET.  ;  ;   MONTR  E^ 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 

TORONTO,  MONTREAL  —  SEPTEMBER   1905  —  WINNIPEG,  VANCOUVER 


We  K«.ve  REMOVED  oysr 

MoLiwifsLctory    ©Lrvd   GeneraLl  Offices 

To  New  Premises 

468470472-474  KING  STREET  WEST 

(Just  West  of  Spadirva  Ave). 

We  have  much  larger  premises,  better  facilities,    can   handle    heavier    work    and  are 
equipped  with  new  machine  tools  to  manufacture  GENERATORS  and  MOTORS  all  sizes 
up  to  i,ooo  H.  P.  (slow  speed)  and  2,000  H.  P.  (high  speed). 
"Superior"  Alternating  and  Direct  Current  Electric  Machines.     Electric  Supplies. 

The  UNITED  ELECTRIC  CO'Y.,  Limited 

468  KING  ST.  W.,  TORONTO 


CANADA  WATER  TUBE  BOILERS 


Purifies  Feed  Water  Easily  Cleaned 

Superheats  Steam  Perfect  Combustion 

SEND  FOR  BULLETIN  NO.  32. 

Canada  Foundry  Company,  Limited 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :   MONTREAL       HALIFAX       OTTAWA      WINNIPEG       CALGARY       VANCOUVER  ROSSLAND 


II. 
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Thi  FIRSTBROOK  BOX  CO.,  Limited 


K.  N.  PiiuLU's,  Presiden 


Geo.  H.  Olnev  2nd,  Secretary-Treaiurer. 


King  St,  Kast, 


Toiioyro 


MANllKACTl'KKKS  Of 

TOPflNS, 

SIDE-BUOCKS 

AND  CKOJ5S-AKMS 

WKIIK  KOK  I'.^KTKULAKS. 


l.onR  Distance  Telephone  Main  4118 

VoltOL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propiietor. 


-  THE  MAN  I 
WITH  INFLUENCE  ^ 

Gets  his  bias  from  his  M 
tried  and  trusted  trade 
newspaper. 

HARDWARE  AND  METAL 

is  the  best  medium  in  Canada 
for  many  firms  in  the  Building 
Trades. 

THE  MacLEAN  PUBLISHING  CO.. 
LIMITED 

Winnipeg 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  worlcs. 


[CANADWN  CONTRACT  RECORD? 

TORONTO/  z 


MONTR&f\b  TORONTO 


F.  FIK  tiffll 

mi  m  iNsyimiD  [[[gtrii!  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rfliiwii!,  F[[D[ii  1  mm  mi 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  DoNOHOE,  Agent,  82  Lake  Street. 


Electrica^l  R.epacirs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Eieotrlc  Repair  &  Gontracilno  60, 

617  &  619  Lazauchetlere  St.       -       MONTREAL       ■       Bell  Telephone  Main  2177 


7m  &  ANALGUNED 

V  FOR  = 

4 


WILLIAM  St. .TORONTO.  TEltPHONEMWH  172a 


Lord  Kelvin's  PoLtent  ^'^^n^trSm^nts 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTD}^%^c»'.^tn"i;r'' 


GRAND  PRIX 


PARIS,  t900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  aDd  see  ihat  you  GET  IHEM 
Ammeters  Transmission 
Voltmeters  Traction 
Wattmeters  Lighting 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OFx 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 


Carv&dleLn  Branch  : 
52  Adela.ide  St.  W..  TORONTO 


BOSTON 
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Pair 


McCormick 
Tvirbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,YorK,pa.,(j.s./v. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  catalOQue  if  contemplatinQ  purctiase  of  Turbines 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLE~GOMPANY,   -   -   -  MONTREAL 


THE  McEWEN  ^Tu¥ 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  HIGH  SP&BD  E.NGIN&  BUILT 


U/ATEROaS.  BRANTFORD.  CANADA 
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SPARKS. 

The  Eloclrioal  Supply  c'vMnpaiiy ,  l.imi 
has  recently  been  incoi-jioratoil  to  niaiwil 
invented  by  Mr.  Austin  Berry,  oi  Oilaw; 
The  Berlin  Liyht  Commission  liavv-  ai- 
P.  W  ooil  Company,  of  Piiilailolplii  i, 


N.  B. , 


K.  P.  Wooil  Company,  of  Philailolpliia,  lor  llio  ins(allali 
.•00  h.  p.  pr 
Philadelpliia. 

The  St.  Lawrence  Supply  C  ompany,  Liiuitinl,  li.is  liooti  torinod 
in  Montreal,  with  a  capital  of  $->o,ooo,  10  manuf.u  tui  o  nKn  liiiuM  \  , 
electrical  and  steam  devices,  etc.  Mr.  M.  11.  riu  lan,  .ul\ oraio, 
is  one  of  the  promoters. 

The  P.  M.  Steward  Manufacturing  Company,  of  Canada, 
Limited,  recently  org-anized,  will  m.mufacture  electrical  insula- 
tors, gas  burners,  etc.  The  lu\ul  olVu  i' is  ill  Toronto,  tlic  pro- 
visional directors  being  Messrs.  S.  Slowaul,  W.  II.  Frazicr 
and  S.  L.  Ezell. 

The  Power  Company,  Limited,  has  been  incorporated  at 
Hampton,  X.B. ,  with  a  capital  stock  of  $20,000,  to  manufacture 
gas  engines,  etc.  The  promoters  are  Messrs.  James  E.  March, 
C.  J.  Coster,  J.  P.  Carritte  and  A.  E.  Emery,  of  St.  John,  and  F. 
W.  Wedderburn  and  R.  A.  March,  of  Hampton. 

The  City  Electrician  of  Winnipotj,  Man.,  has  recommended 
that  a  new  building  be  erected  to  relieve  the  overcrowded  con- 
dition of  the  power  house  on  McPhillips  street.  It  is  felt  that 
step  should  be  taken  immediately,  as  in  the  near  future  the  city 
will  be  receiving  outside  power  and  new-  apparatus  will  be  re- 
quired. 

Messrs.  A.  Millar,  G.  Schmidt,  A.  Foster,  sr.,  and  J.  A. 
Thibadeau,  of  Poinlnoko,  C>nt.,  have  purchased  from  Mr.  A.  A. 
Rosseau  a  water  powor  owned  by  him  on  the  Black  river  near 
Waltham,  Que.  A  new  company,  to  be  known  as  the  Pembroke 
Electric  Light  &  Power  Company,  has  been  formed  to  develop 


the  powe 
Comp.in 


to  absorb  the  old    Pembroke   Electric  Light 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Crgauized  under  charier  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH,  Director. 
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THE  TELEPHONE 

^^^^^^^ 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 


household, 

LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal   for   the   facility  it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the  p| 

Btii  mnm  mm  of  giniidii  ' 


GOOD  BUSINESS  OPPOR-TUNITY. 

For  .sale.— Half  interest  in  electrical  fixture 
and  supply  company,  fi.ooo  to  $6,000  wanted  to 
increase  present  business.  Practical  man  pre- 
ferred. Splendid  showing  $10,000  worth  of 
contracts  in  hand  at  present.  Full  investiga- 
tion solicited. 

Co  jK's  Business  Exch.vnge,  Suite  3,  536  Has- 
tings Street,  upstairs,  <  pposite  Molsons  Bank, 
\  ancouver,  ti.C. 


TENDERS  WANTED 


CANADWN  CONTRM;tREGORD= 

'    TORONTO.^  c 


THE.  GRELATE.ST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
their    Sieam  Plants. 


The  Canadian  Casualty 
6  Boiler  Insurance  Co. 


22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.  Write  us. 

TELCPHONE  MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


ROBB-ARfflSTRONG  CORLISS  ENGINES 

.  .  .  Horizontal  and  Vertical  .  .  . 

Simple,  Tandem  and  Cross  Compound 


ROBB  ENGINEERING  60.,  Limited 

AMHERST.  N.S. 

.  ^imtM-m-f^  (WILLIAM  McKAV,  320  Ossington  Avenue.  Tororito. 

AliF NTSi  WATSON  JACK  <S.  COMPANY,  Bell  Telephone  Bldg..  Montreal, 

nULII  I  W  (j  IT.  PORTER.  355  Carlton  St.,  Winnipeg. 
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SPARKS. 

The  Quebec  Light  and  Power  Company  and  the  Jacques 
Cartier  Electric  Light  Company,  Quebec,  have  agreed  to  reduce 
the  price  of  electric  light  per  net  kilowatt  hour  to  12  cents  in 
summer  and  10  cents  in  winter. 

The  Power  &  Gas  Machine  Company,  Limited,  was  organized 
at  Gait,  Out.,  last  month,  to  manufacture  gas  and  gasoline 
engines  and  ile\ in  s  for  producing  light,  heat  and  power.  The 
provisional  direi  toi  s  are  Messrs.  W.  H.  Cone,  F.  E.  Brown  and 
William  Foster. 

Mr.  Harry  McLaughlin,  one  of  the  promoters  of  the  Grand 
Falls  Development  &  Power  Company,  which  has  secured  a 
charter  for  the  development  of  water  power  at  Grand  Falls,  N. 
B. ,  states  that  there  is  a  possibility  that  operations  will  be  com- 
menced this  year. 

The  local  directors  of  the  British  Columbia  Electric  Railway 
Company  will  hold  monthly  meetings  in  the  future  for  the  pur- 
pose of  discussing  the  business  of  the  company  and  in  order  to 
keep  the  managing  director,  Mr.  J.  Buntzen,  who  is  now  residing 
in  England,  in  closer  touch  with  affairs. 

The  British  Columbia  Electric  Railway  Company  are  com- 
pleting the  work  of  replacing  the  old  40  lb,  rails  on  their  \'an- 
Couver-New  Westminster  interurban  line  with  60  lb.  rails.  Over 
500  tons  of  rails  are  being  used  in  this  last  part  of  the  work, 
which  is  six  miles  on  the  Westminster  end  of  the  line.  They  are 
also  double  Jtracking  the  line  for  about  a  mile  out  from  \'an- 
couver  city. 

SETTLERS'  LOW  RATES  WEST. 

The  Chicago  and  North  Western  Railway  will  sell  low  one 
way  second  class  settlers  tickets,  daily  from  .Sept.  i^tli  to  Oct. 
31st,  1905,  to  points  in  LUah,  Montana,  Nevada,  klaho,  Oregon, 
Washington,  California  and  British  Columbia.  Rate  from  To- 
ronto to  Vancouver,  Victoria,  New  Westminster,  B.  C,  Seattle, 
Wash.,  or  Portland,  Ore.,  $42.25;  to  San  P"ranciseo  or  Los 
Angeles,  Cal.,  $44.00.  Correspondingly  low  rates  from  all  points 
in  Canada.  Choice  of  routes.  Best  of  service.  For  full  part- 
iculars and  folders  write  to  B.  H.  Bennett,  General  .Agent,  2  K.ist 
King  St.,  Toronto,  Ont. 


FOR 

IMMEDIATE 
SHIPMENT 

Q  Water  Wheel  Plant  consisting  of 
pair  of  our  30  in.  Crocker  Turbines 
horizontally  set  in  central  discharge 
Steel  Case.  All  complete  with 
Draft  Tube,  Driving  Pulley  and 
Woodward  Governor. 

Q  We  have  this  plant  in  stock  ready 
for  instant  shipment. 

Q  We  invite  enquiries  and  will 
promptly  furnish  complete  infor- 
mation. 

Q  We  can  make  the  price  attractive. 

ii[  Mm  umi  GO.,  iiMii[D 

SHERBROOKE,  QUE. 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO., 

Montreal,  P.  Q.  Limited 


'Worthington"  3  IncK,  4  Stage  Turbine  Pump. 


Boilers 


All  sizes  and  all  pressures. 
Prompt  delivery. 


Pumps 


"  Worthins^ton  "  Pumps 
for  Water  Works  and 
Mines. 


Water  Wheels 


"Doble"  Water  Wheel 
for  hi":h  heads. 


Mill  Machinery 


8016  Manutacuirers  in  Canada  lor  "Woriliinflion"  Tyrbine  Pumps  and 

"OODIG"  Water  WUggIs 
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PUBLICATIONS. 

The  Canada  Foundry  Company,  Limited,  Toronto,  have  issued 
Bulletin  No.  32  descriptive  of  the  Canada  water  tube  boiler. 

The  Canadian  Fairbanks  Company,  Limited,  are  sending  out 
a  hanger  showing  their  new  home  at  44  St.  James  street, 
Montreal. 

Recent  publications  from  the  Canadian  Westinghouse  Com- 
pany, Hamilton,  refer  to  the  Westinghouse  Type  C.  C.  L.  solid 
frame  polyphase  induction  motors,  regulating  and  reversing  con- 
trollers, and  Type  B.  intregating  wattmeters. 

Printed  literature  recently  received  from  the  R.  E.  T.  Pringle 
Company,  Montreal,  refers  to  "Hubliell"  full  attatchment  plugs 
and  shade  holders.  Crown  coinnnilatm-  rorrpound,  automatic 
switchless  intercommunicating  U  ioiihinies,  U'k'|)lione  cross  arms, 
and  other  specialties  \\hich  they  manufacture  or  carry  in  stock. 

The  Murph)'  Iron  Works,  Toronto,  manufacturers  of  automatic 
smokeless  furnaces,  set  forth  in  a  recent  booklet  many  strong 
arguments  in  favor  of  the  "Murphy"  furnace,  which  has  been  in 
use  in  the  United  States  for  many  years  and  is  claimed  to  be 
giving  excellent  results.  Among  the  users  are  the  Cambria 
Steel  Company,  Johnstown,  Pa.,  and  the  Pittsburg  Railway 
Company. 

The  first  number  of  The  Engineering  Journal  of  Canada  has 
made  its  appearance,  the  publishers  being  Archibald  W.  Smith  & 
Partners,  Limited,  Toronto.  It  is  devoted  largely  to  steam 
power  and  contains  appropriate  articles  by  Messrs.  H.  Gearing, 
A.  M.  VVickens,  Charles  Moseley,  W.  M.  McKay  and  Jas. 
Bannon.  The  managing  director  is  Mr.  A.  W.  Smith,  formerly 
advertising  manager  for  Biggar-Samuel,  Limited. 

The  McGraw  Publishing  Company,  New  York,  have  issued  a 
book  entitled  "Wireless  Telegraphy,  its  History,  Theory  and 
Practice",  the  author  being  A.  Frederick  Collins.  A  chapter  is 
devoted  to  each  of  the  following  subjects:  Ether;  Wave  Motion; 
Electric  Waves;  Disruptive  Discharge;  Electric  Oscillations; 
Oscillators;  Capacity,  Inductance  and  Resistance;  Mutual  Induc- 
tion; Induction  Coils;  Interrupters;  Oscillating  Current  Genera- 


tors; Electric  Wave  Action;  Electric  Wave  Detectors;  Transmit- 
ters; Receptors;  Subsidiary  Apparatus;  Aerial  Wires  and  Earths; 
Resonance;  Syntonization;  Wireless  Telephony.  The  price  of 
the  book  is  three  dollars. 

The  third  edition  of  "Wireless  Te'egraphy  and  Hertzian 
Waves",  by  S.  R.  Bottone,  has  been  published  by  Whittaker  & 
Company,  Paternoster  Square,  London,  E.  C.  It  explains  in 
simple  language  the  princ  pies  on  which  those  phenomena  known 
as  "electric  waves ',  "signalling  through  space  without  wires", 
etc.,  are  dependent.  No  mathematical  formulje  has  been  intro- 
duced. The  subject  is  divided  into  four  sections,  viz:  A  brief 
outline  of  what  electricity  is;  a  short  historical  sketch;  a  descrip- 
tion of  the  phenomena  themselves;  and  lastly,  constructional  de- 
tails of  the  various  pieces  of  apparatus  required. 


TRADE  NOTES. 

Mr.  J.  M.  Mackie,  liquidator  for  the  Laurie  Engine  Company, 
Montreal,  will  receive  tenders  up  to  September  20th  for  the  pur- 
chase of  the  assets  of  the  company. 

The  Hill  Electric  Switch  Company,  Montreal,  have  received 
an  order  for  a  complete  switchboard  from  the  A.  D.  Gall  Petrol- 
eum &  Chemical  Company,  Mont.  Tremblant,  Que. 

The  Jenckes  Machint'  Company,  of  Sherbi'ooke,  Que.,  have 
commenced  work  on  their  new  factory  buildings  at  St.  Cathar- 
ines, Ont.,  the  contract  having  been  awarded  to  Newman  Bros. 

The  Hill  Electric  Switch  Company,  Limited,  Montreal,  are  ap- 
plying to  Parliament  for  the  necessary  authority  to  issue  $35,000 
of  additional  stock,  which  action  we  understand  is  rendered 
necessary  by  the  rapid  increase  of  their  business.  They  have 
recently  moved  into  new  quarters  in  order  to  considerably  in- 
crease their  plant. 

Among  the  recent  sales  of  Allis-Chalmers-Bullock,  Limited, 
Montreal,  are  a  mining  outfit  to  the  Canada  Metal  Company, 
Ainsvvorth,  B.  C,  including  one  15  h.p.  vertical  boiler,  one  40  h. 
p.  vertical  boiler,  two  No.  5  Camer  on  sinkei-  pumps,  one  h '4  ■;  8" 
hoisting  engine,  one  7  x  10"  luiisi ing  enginiN  ore  buckets,  etc., 
and  to  the  -Souris  Coal  Mining  Company,  of  Hientait,  Assa.,  one 
75  h.p.  Lidgerwood  hoisting  engine  of  the  combined  friction  drum 
and  brake  and  reversible  link  motion  type. 


SUNBEAM 

THE  LAMP  OF  QUALITY 


The   Highest  fW\  ^sed  by  the 

Priced  Lamp  /  /  \  \  »      ,    ^  ^ 

^,      _  /  A\A  Largest  Cen- 

on  the  Cana-  /  //  wl 

dian    Market  i  t  11  ^^^^  Stations 


.    .   Made  in  Canada  by  .  . 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED 

Factory:  ST.  CATHAR.INES.  M.^ln  Office :  TOR.ONTO. 
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SPARKS. 

Mo>>M>.  1  luuliisoii  Imos.,  oloi'tricid  oii>;iiu'iMs,  looi-iilly 
ojK-ned  up  ail  establishment  on  Broujjliton  stivot,  \  ii  toi  ia,  Ha". 
They  manufacture  and  install  motors  and  otlu-r  ok-i-tiiial  ma- 
chinery. 

We  are  advised  that  the  Canadian  Woslinjjhouso  (.'ompaiiy 
have  closed  a  contract  willi  ilio  West  Kootcnay  Power  anil 
Li.krht  Company,  of  Rosslaiid,  H.C".,  to  supply  all  tlu-  traiisform- 
ei"s  for  their  new  system.  At  the  main  station  at  Honiiini;lon 
Falls,  six  1,875  l<.w.  racing  tran>.t'ormors,  j.joo  volts  to  (),ooo 
volts,  will  be  installed,  also  three   i.J.so  k.w.  iiitereoimeetin^: 


transformers,  2,200  volts  to  22,000  volts;  three  regulating  trans- 
formers and  one  polyphase  regulator,  used  in  connection  with 
the  iiitereonneeliiig  transformers.  The  various  sub-stations  of 
the  West  Kootena}-  Company  uill  have  the  following  equip- 
ment :  Sub-station  No.  i,  at  Grand  Forks,  six  1,250  k.w.  step- 
down  transformers,  60,000  volts  to  440  volts  ;  sub-station  No.  2, 
at  Pluvnix,  three  1,250  k.w.  step-down  transformers,  60,000 
volts  to  2,joo  viilts  ;  sub-station  No.  3,  at  Greenwood,  three 
1,250  k.w.  step-down  transformers,  60,000  volts  to  2,200  volts. 
These  will  all  be  oil  insulated  water  cooled  transformers  for  3- 
phase  circuits. 


I  STEAM   PLANTS  | 

I                        We  can  supply  complete  steam  plants  for  any  | 

1   purpose.    This  will  include  Engines  (Wheelock,  Corliss  or  5 

J  the  Ideal  high  speed),  Boilers,  Condensers,  Pumps,  Heaters,  i 

I    Piping,  Valves  and  all  other  accessories.  We  make  a  specialty  j 

of  Electrical  Power  Plants.  J 

 SEND  FOR   ESTIMATES   ♦ 

THE  GOLDIE  &  McGULLOCH  CO.,  LIMITED  | 

I 


GftLT,  ONTARIO.  GfiNflDft  Jj 

We  Make  Wheelock  Engines.  Corliss  Engines.  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps   Water  ^ 

Wheels,  Oatmeal  Mill    Machinery.    Flour  Mill  Machinery,   Gyrators,  Wood- Working  Machinery,  Shingle  Machinery,   Heading  and  J 

Stave  Machinery, Wood  Rira  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull-  " 
eys,  Safes,  Vaults  and  Vault  Doors. 


HUBBELL  SHADE  HOLDER 


This  Holder  is  made  in  two  parts,  consistino^  of   a  Slit  Screw 
Collar  and  Holder. 

It  may  be  attached  to  any  standard  socket   without   the  use  o 
^^^^^.^^       tools,  and  is  as  firmly  held  in  place  as  if  it  were  a  part  of  the  shell 
^^^^^/l      itself,  holding  the  shade  or  globe  in  a  direct  or  true  center,   and  its 
"    rigidity  prevents    (by    ill    use  or  otherwise)  the    shade  from  being 
sprung  from  a  correct  position. 

There  are  no  projecting  screws  or  lugs  to  present  an  unsightly  appearance. 

Code  Word  List  No.  Factory  No.        Std.  Pkg. 

Peleium  17484  5339  ^Ji  "  Per  Gro.  5  Gro. 

Pelekyde  17485  5340  zM"  Per    "    i  " 

Manufactured  and  sold  in  Canada  under 
Hubbell  Canadian  Patents  by 


JShe 


R.  E.  T.  PRINGLE  CO.,  limited 

Ma.n\ifacturers  aLnd  Dealers  in 

ELECTRICAL  APPARATUS  AND  SUPPLIES 

ST.  JOHN.  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT. 

Show  Room,  18  VICTORIA  SQ.,  MONTREAL 
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The  Westingluni-so  iiiUTO^ts  are  roportecl  to  have  purchased  a 
site  on  the  Nias,'ara  trontior  on  which  to  build  a  factory  for  the 
manufacture  of  electrical  machincrN  .  The  Ontario  Power  Com- 
pany is  said  to  be  associated  with  ihc  W  csilni^house  people. 

Mr.  Bruce  Cann  was  Instantly  k'.IK-d  at  C'.lace  Hay,  N.S.,  on 
Autfust  [7th  by  coming-  in  contact  with  a  live  wire.  It  transpired 
at  the  inquest  tliat  the  cuiient  at  the  power  house  had  been 
turned  on  by  some  person  unknown. 

Mr.  Ormond  llii.;ni,in,  chiel  elecli  ic.il  engineer  of  the  Inland 
Revenue  Depaitnicnt,  l.">ttawa,  lias  installed  electrical  standards 
at  Wincouver  for  the  purpose  of  testing-  meters.  It  is  also  the 
intention  to  open  an  electric  meter  testing  branch  at  Edmonton, 
N.W.T. 

To  meet  the  rapidly  increasing  demand  for  current,  a  new  300 
kilowatt  generator  will  shortly  be  inst.illetl  in  the  power  house  at 
Bracebridge,  Ont.  Current  to  the  rxtrnt  of  iie.irly  _'oo  h.p.  is 
now  being  furnished  to  operate  electric  niotoi  s,  anil  the  Beard- 
more  Tanning  Co.  is  arranging  to  install  motors  of  75  h.p.  capa- 
city. 

The  West  India  Electric  Company,  in  which  Canadians  are 
largely  interested,  have  acquired  the  Jamaica  Electric  Light  & 
Power  Company  and  have  thus  secured  the  entire  control  of  the 
lraniw;i\-  and  lij^hting  business  of  Kingston,  Jamaica.  Mr. 
Ihilchison,  tin-  presieU-nt,  states  that  he  believes  the  future 
[irospects  of  the  company  to  be  I'xcei'dingly  bright. 

Vancouver's  new  electric  wiring  by-law  went  into  etfect  011  the 
1st  of  August.  The  by-law  is  the  outcome  ol  considerable  agita- 
tion on  the  part  of  the  electrical  contractors  of  the  city  to  have 
the  cost  of  inspection  reduced.  Formerly  the  inspection  of  wiring, 
where  there  were  six  lights  or  under,  cost  one  dollar,  and  15 
cents  extra  for  each  light  up  to  ten.  The  cost  now  is  one  ilollar 
for  ten  lights  or  under,  ten  cents  extra  for  each  light  iner  ten  and 
up  to  twenty,  while  over  twent_\-  the  cost  is  only  live  cents  per 
light.  The  cost  of  inspecting  arc  lights  has  also  been  reduced 
from  25  to  r  s  cents. 

•  Witliin  the  past  month  it  has  been  reported  that  the  directors 
of  the  Canadian  Pacific  Railway  are  considering  the  adoption  of 


electric  power  for  the  operation  of  their  road  between  Fort 
William  and  Winnipeg.  It  is  said  that  estimates  on  the  cost  of 
the  scheme  will  be  made  in  the  near  future.  It  is  believed  that 
an  abundant  supply  of  power  could  be  obtained  by  developing 
the  Kakabeka  falls  tor  the  operation  (^1'  the  ea^-terly  section  and 
by  utilizing  the  power  of  the  Winnipeg  ri\er  toi  the  operation  of 
the  western  section.  There  is  also  a  power  site  at  Keewatin 
where  probably  30,000  horse  power  could  be  developed. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 


Date. 

Light. 

Date. 
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c  .  1 
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12  20 
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•224  55 

Pittsburgh  Trai\sformers. 

Pittsburgh  transformers  are  the  best  trans- 
formers made.  If  you  are  not  already  using 
them  it  will  pay  you  to  write  for  the  price- 
list  and  proposal  form.  Better  send  for  it 
anyhow,  whether  you  are  in  the  market  or  not. 

Pittsburgh  Transformer  Company 

Pittsburgh,  Pa. 
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Prof.  Saimii'l  W".  rerrott,  H;  i  lu'lor  of  Arts  ami  iMij^iiu-i'r'mjf  ot" 
Trinity  ColK-jre,  Dublin,  has  boen  appoiiitod  Doan  of  tlio  Kti.ni- 
neerinj;  School  of  the  University  of  New  Brunswick. 

Messrs.  Thomas  Ahearn,  \V.  Y.  Soper  and  George  K.  ISIac- 
Oonalii,  of  Ottawa,  attended  the  convention  of  the  Old  Time 
Toleijraphers"  Association  held  in  New  York  last  month. 

Mr.  F.  A.  Cambridge,  City  Electrician  W  innipct^ ,  was  a 
visitor  to  Toronto  during  the  Exhibition,  h.ivinv;  In  on  in  attend- 
ance at  the  Convention  of  Municipal  Electricians  ;it  Erie,  P.-i. 

Mr.  W'illiant  G.  .\iigus,  electrician  for  the  Hamilton  Cataract 
Power,  Light  &  Traction  Company,  has  been  appointed  mana- 
ger of  the  Lincoln  Light  I'i;  Power  Company,  St.  Calh.iriiios, 
which  was  recently  acquired  by  the  Cataract  Power  Company. 

Messrs.  J.  G.  White  &  Company,  New  York,  announce  that 
they  have  secured  for  assistant  mechanical  engineer  Mr.  William 
N.  Stevens,  wlio  resigns  from  the  Interborough  Rapid  Transit 
Company. 

.Mr.  F.  J.  Parkin,  who  has  been  on  the  staff  of  the  Canadian 
General  Electric  Company  at  Toronto,  has  recently  been  ap- 
pointed one  of  the  Company's  representatives  in  the  Northwest, 
with  headquarters  at  Winnipeg. 

Mr.  C.  E.  A.  Carr,  manager  of  the  London  Street  Railway,  has 
tendered  his  resignation.  It  is  understood  that  he  has  been  en- 
gaged by  the  Everett-Moore  syndicate  to  manage  one  of  the 
large  electric  roads  in  the  United  States. 

Mr.  C.  F.  Flinn,  of  Chicago,  who  is  now  on  a  business  trip  in 
Western  Canada,  was  a  recent  caller  at  the  Winnipeg  office  of 
the  Electrical  News.  Mr.  Flinn  represents  the  Westinghouse 
Machine  Company,  of  East  Pittsburg,  Pa. 

Mr.  Fred  W.  Scott,  of  Toronto,  is  now  engaged  upon  the 
construction  of  the  steel  towers  for  the  transmission  of  electric 
power  from  Lac  du  Bonnet  to  Winnipeg,  which  imdertaking  is 
being  carried  out  by  the  Winnipeg  General  Power  Company. 

Mr.  Ney,  who  for  three  years  past  has  been  assistant  to  Mr. 
Simmons,  superintendent  of  the  electric  light  and  power  station 
at  Bracebridge,  Ont.,  has  recentlj-  accepted  a  position  in  the 


Lachine  station  of  the  Montreal  Light,  Heat  &  Power  Company. 

The  sudden  death,  from  heart  failure,  of  Mr.  G.  H.  Hawkins- 
Emetl,  of  New  Westminster,  B.  C,  occurred  at  \'ictoria  on 
Aut^ust  i.itli.  The  late  Mr.  Emett,  who  was  a  mechanical  engi- 
neer by  profession,  recently  became  prominent  on  the  Pacific 
Coast  as  the  inventor  of  "Emett's  Hardite".  He  was  about  40 
years  of  age. 

Mr.  J.  M.  Robinson,  who  recently  retired  from  the  position  of 
m.maging  director  of  the  St.  John  Street  Railwa)',  was  made  the 
l  ecipient  of  a  handsome  silver  punch  bowl  by  the  directors  and 
shareholders  of  the  company  in  recognition  of  his  services.  Mr. 
Robinson  replied  briefly,  expressing  his  thanks  and  appreciation 
of  the  handsome  gift. 

In  view  of  the  resignation  of  Mr.  K.  B.  Thornton  as  superin- 
tendent of  lines  for  the  Montreal  Light,  Heat  &  Power  Company, 
Mr.  R.  M.  Wilson,  superintendent  of  stations,  has  been  appoint- 
eil  general  superintendent  of  the  electrical  department,  and  Mr. 
W.  B.  Kelsch,  superintendent  of  construction,  becomes  assistant 
superintendent  of  lines. 

Mr.  Haden  Bales,  late  electrician  on  the  steamer  Empress  of 
Japan,  was  entertained  at  dinner  at  Vancouver  by  some  of  his 
late  shipmates,  during  which  he  was  presented  with  a  gold  chain 
and  pendant  as  a  token  of  esteem.  After  fourteen  years'  con- 
tinuous service  on  the  Empress  of  Japan,  Mr.  Bales  is  leaving 
the  sea  for  the  more  settled  life  of  the  land. 

The  electrical  industry  of  Canada  has  sustained  no  small  loss 
by  the  removal  of  Mr.  K.  B.  Thornton  to  New  York.  Mr. 
Thornton  graduated  from  the  Central  Technical  College,  South 
Kensington,  London,  England,  thirteen  years  ago,  and  has  ever 
since  been  identified  with  electrical  matters  in  Montreal.  He  was 
first  connected  with  the  Royal  Electric  Company,  and  upon  the 
merging  of  the  Montreal  lighting  intert  sts  was  appointed  superin- 
tendent of  lines  for  the  Montreal  Light,  Heat  &  Power  Company, 
which  position  he  has  resigned  to  associate  himself  with  Mr.  P. 
G.  Gossler,  the  second  vice-president  of  J.  G.  White  &  Company, 
electrical  engineers  and  contractors,  New  York.  Mr.  Thornton's 
work  in  the  interest  of  the  Canadian  Electrical  Association,  of 
which  he  was  president  last  year,  was  of  great  value,  and  his 
retirement  from  active  connection  with  the  Association  is  much 
regretted.  He  was  held  in  high  esteem  by  the  officers  of  the  Mon- 
treal Light,  Heat  &  Power  Company,  as  attested  by  the  presen- 
tation to  him  of  a  loving  cup.  Mr.  Thornton  carries  with  him 
the  best  wishes  of  many  Canadian  friends. 


PACKARD 

TRANSFORMERS 


The  Best  That  Money  Can  Buy 


Designed  to  Meet  the  Most  Rigid  Specifications 
— Built  to  Stand — 
Capacities  from  i  to  500  k.w. 


The  PACKARD  ELECTRIC  CO.,  Limited 

ST.  CATHARINES  I 

MONTREAL  WINNIPEG  I 

Ml   h 
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ALLIS-CHALMERS-BULLOGK 

LIMITED 


One  of  the  800  k.  w.  ROTARY  CONVERTERS  we  built  for  the  Shawinigan  Water  and  Power  Co.  in  operation  a 
their  Montreal  sub-station.    We  are  now  building  that  company  a  third  machine  of  the  same  size.    For  description  of 
construction  and  operation  see  Bulletin  1031. 


ELECTRIC  LIGHT  AND  POWER  PLANTS 


ALTERNATING  CURRENT — Belted,  engine,  flywheel,  and  waterwheel  types  of  generators,  frequency  changer*, 

moior-generator  sets,  synchronous  and  induction  motors,  transformers,  rotary  converters. 
DIRECT  CURRliNT— Belted   and  engine  'ype  motors  and  generators,   small  bipolar  and  multipolar  motors  and 
generators,  teaser  ec|uipmonts  for  printing  presses,  multiple  voltage  balancing  sets,  switchboards. 


Works  :  MONTREAL 
Offices  :  HALIFAX,  TORONTO,  WINNIPEG,  NELSON,  VANCOUVER 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

(    Condviit    Boxes,   Bvishings,  Lockrvvits    a.nd  Fittings 
Also  Ma.aufactvjre       of   evcry    dcscriptiorv,   ols   well    a.s   Knife  SwitcKes 
and   Enclosed  Fvises. 

GET  OUR  PRICES  BEFORE  ORDERING. 


LINE    AND   CONSTRUCTION  MATERIAL 


v\:ki.  voles 

TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

C  AR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


BARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.   .   .   ^LSO  -   -  - 
TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 

J.  A.  DAWSON  CO. 


743  Craig  Street, 
MONTR.EAL,  QUE. 


THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED 

'  MANUFACTURERS  OF  A  FULL  LINE  OF 

Knife  Switches,  qlIso  PeLnel  BoaLrds 
Switchboards  and  Electrical  Specialties 


Prices  Furnished  on  Application. 
Send  Us  Your  Switchboard  and 
Pane!  Hoard  Specifications. 


1320  St.  La.wrence  Street 

^MONTREAL 


zd=r=l=i=l=r^i=i=i=T=l=i=i=i=»=i=^ 


gbT:d=I=l=T=l=T3bTd|=I=l=T=l=T=J=Tdl=^^ 


The  Reason.  "WHY" 

The  Share-holders  are  well  pleased  with 

THE  TREASURER 
The  Treasurer  is  beaming:  benignly  upon 

THE  BOOK-KEEPER 
The  Book-Keeper  forgets  to  cuff 

THE  OFFICE  BOY 
The  Office  Boy  never  thinks  now  of  kicking 

THE  DOG 


Is,  BECAUSE  Dividends  are  good  and  regular,  and  the  balance 
is  comfortable  and  on  the  right  side. 
AND  AGAIN  "WHY'  ? 


BECAUSE 

THE  MANAGER  has  brains  and    uses   them.    He  is  increasing  his  day- 
load  by  getting  his  customers  to  use  ELECTRIC  SAD-IRONS,  HEATERS, 
BROILERS,  TOASTERS,  SOLDERING  IRONS,  GLUE  POTS,  ETC. 
Everybody  is  Happy  ! 
Write  for  C&talogvjes  a^nd  Prices  to 


JOHN  FORMAN 


708-10  Craig  St., 
Montreal,  Que. 
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The  Clyde  Valley  Electrical  Power  Company,  Glasgow,  Scotland 


Throug-h  the  kind  co-operation  of  Mr.  D.  A.  Starr, 
the  general  manager  of  the  Clyde  Valley  Electrical 
Power  Company,  Glasgow,  Scotland,  we  are  permitted 
to  publish  in  this  number  a  description,  accompanied 
by  illustrations,  of  the  two  generating  stations  which 
that  company  have  recently  completed,  one  being  at 
Yoker,  the  other  at  Motherwell. 

For  many  years  the  Clyde  and  the  neighboring  dis- 
trict has  been  famed  as  a  center  of  high  industrial  and 
engineering  importance,  and  it  is  the  avowed  object  of 
the  Clyde  Valley 
Electrical  Power 
Company  to  help 
manufacturers  in 
the  district  sur- 
rounding Glasgow 
to  maintain  the 
position  they  have 
so  long  held,  and 
to  aid  them  in  com- 
peting as  keenly  as 
ever  in  the  world's 
markets. 

The  compan)-, 
which  was  incor- 
porated in  1901, 
has  obtained  pow- 
ers over  an  area 
extending  along  the 
Clyde  Valley  from 
Craigendoran  and 

Port  Glasgow  on  the  west  to  Lanark  and  Shotts  on 
the  east.  This  area,  which  comprises  about  750  square 
miles,  contains  the  most  important  manufacturing  and 
coal  producing  district  in  Scotland. 

Land  was  acquired  for  the  erection  of  generating 
stations  at  Yoker  and  Motherwell,  5  miles  and  15  miles 
out  of  Glasgow  respectively  ;  and  in  September,  1902, 
a  contract  was  entered  into  with  the  British  Westing- 
house  Electric  &  Manufacturing  Company  for  the  erec- 
tion and  equipment  of  these  two  stations  and  the 
various  sub-stations  that  are  dotted  over  the  area. 

Situated  on  the  banks  of  the  Clyde,  where  an  un- 
failing supply  of  water  for  condensing  purposes  is 
available,  is  the  Yoker  generating  station,  shown  in 
Fig.  I.  The  Motherwell  station  being  situated  at  a 
higher  elevation,  and  above  the  level  of  the  River 
Clyde,  depends  for  its  water  supply  for  condensing 


purposes  on  electric  pumps  working  against  a  head  of 
140  feet. 

The  main  engine  room  measures  252  feet  long  by  43 
feet  wide.  Its  walls  are  faced  with  white  glazed 
bricks  for  the  sake  of  cleanliness  in  order  to  give  the 
maximum  of  light,  and  the  floor  throughout  is  of 
Terravio  paving. 

Part  of  the  south  end  of  the  engine  room  is  occupied 
by  the  offices,  which  are  placed  adjacent  to  the  switch- 
board galleries.    Accommodation  is  provided  here  for 

the  station  super- 
intendent, store- 
keepers and  time- 
keepers. The 
offices  are  divided 
from  the  switch 
galleries  by  iron 
doors,  and  every- 
thing is  of  a  thor- 
oughly fireproof 
construction,  spec- 
ial attention  having 
been  paid  to  this 
important  matter. 

THE   BOILER  HOUSE. 

The  boiler  room 
has  an  inside  meas- 
urement of  186  feet 
long  by  50  feet 
wide.  It  is  well 
lighted  by  side 
windows,  and  in  every  way  is  designed  to  afTord  the 
maximum  of  convenience.  Over  it  are  placed  the  coal 
bunkers,  and  at  the  north  end  is  the  chimney.  This  is 
built  on  the  Alphonse  Custodis  system,  of  special  per- 
forated and  moulded  bricks,  and  is  of  the  following 
dimensions  :  Height  above  foundations,  225  feet  ;  in- 
side diameter  at  the  bottom,  14  feet  ;  inside  diameter 
at  the  top,  1 1  feet.  It  is  lined  with  firebricks  up  to  a 
height  of  85  feet  above  the  top  of  the  foundation,  which 
extends  to  a  depth  in  the  ground  of  22  feet.  The  base 
of  the  foundation  occupies  a  space  of  2,116  square 
feet,  and  the  weight  divided  over  the  entire  area  is  two 
tons  per  square  foot,  allowance  being  made  for  wind 
pressure. 

The  coaling  arrangements  are  most  complete,  and 
from  start  to  finish  the  fuel  is  untouched  by  hand. 
Coal  is  brought  in  wagons  to  the  company's  private 
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sii.lin>^,  .iiiil,  after  beiiit;"  diimpot.1  by  a  liyilraulic  rani 
into  tlio  crushor  pit  it  passes  ihroiis^h  a  crusher  and 
screen  operateil  by  a  motor  ;  it  is  then  picked  up  by 
the  conveyor  buckets  and  carried  to  the  storage 
bunkers  over  the  boiler  house  ;  from  here  it  passes 
automatically  to  the  boilers,  being  weighed — also  auto- 
matically— in  transit,  the  number  of  cwts.  used  being 
recorded  on  an  indicator.  The  conveyor  was  con- 
structed by  Messrs.  Clraham,  Morion  \-  fonipau) ,  and 
is  motor-driven.  The  same  conveyor  is  also  used  for 
carrying  the  ashes  away  from  the  boiler  house. 

To  prevent  the  coal  sticking  in  the  shoots  a  motor- 
operated  agitator  is  installed,  whicli  keeps  it  constantly 
on  the  move. 

There  are  installed  at  present  four  double-drum  Bab- 
cock  &  Wilcox  water-tube  boilers,  fitted  with  super- 
heaters capable  of  imparting  136  degrees  F.  of  super- 
heat. The  steam  pressure  at  which  they  work  is  165 
lbs.  per  square  inch.  Each  boiler  is  equipped  with  a 
Roney  mechanical  stoker  manufactured  by  the  British 
Westinghouse  Company,  and  these  are  driven  through 
special  worm  gearing  by  two  Westinghouse  standard 
engines  situated  at  the  side  of  the  boilers.  The  boilers 
are  connected  to  a  main  flue  passing  along  the  back, 


Fig.  2. — Sectional  Elevation  of  Yoker  Powkr  Horsi;. 


and  a  Green's  economiser  of  two  sections  and  480 
tubes  is  installed  between  this  flue  and  the  chimney. 
The  economiser  is  provided  with  a  bye-pass  flue,  which 
ensures  convenience  and  safety  in  operation. 

Two  boiler  feed  pumps  of  Messrs.  J.  P.  Hall  &  Sons' 
make  are  situated  in  the  basement.  Each  is  of  the 
tandem  compound,  double-acting  type,  and  capable  of 
delivering  g,6oo  gallons  per  hour  against  a  boiler 
pressure  of  175  lbs.  per  square  inch. 

The  feed  water  is  taken  from  the  hot  well,  to  which 
it  is  pumped  from  the  condensers  by  a  centrifugal  pump 
driven  by  a  vertical  shaft  motor.  The  make-up  water 
is  taken  from  the  city  mains  ;  there  is,  however,  a 
stand-by  suction  from  the  river. 

THE  GENEKATIXG  ROOM. 

The  engine  room  consists  of  two  floors,  all  the 
auxiliaries  being  in  the  basement  with  the  exception  of 
the  exciters. 

The  main  generating  plant  as  at  present  installed  in 
the  Yoker  station  consists  of  two  Westinghouse- 
Parsons  steam  turbines  (Fig.  3),  each  with  a  normal 
capacity  of  3,000  h.  p.  and  an  overload  capacity  of 
3,750  h.  p.  These  turbines  run  at  a  speed  of  1,500 
revolutions  per  minute. 

The  turbines  are  of  the  latest  double-flow  pattern, 
steam  entering  at  the  centre  and  exhausting  at  both 


ends.  I'^acii  set  exhausts  directly  into  its  own  surface 
condenser,  wliicli  is  of  the  vertical  type,  manufactured 
by  tlie  Mirrlees  Watson  Company  of  Glasgow,  and 
provided  with  steam-driven  two-stage  dry  air  pumps 
situated  in  the  basement.  Arrangements  have  also 
been  made  for  exhausting  to  atmosphere  if  necessary. 
The  circulating  water  for  the  condensers  is  drawn 


Fig.  3.— General  \'iew  ok  Engine  Room. 


from  the  River  Clyde,  running  by  gravity  into  a  large 
circular  well,  18  feet  in  diameter  and  of  a  depth  below 
low  water  level  of  9  feet. 

There  are  two  pipes  leading  into  the  well,  each  of 
30  inches  diameter,  and  the  water  is  drawn  out 
through  a  36-inch  cast  iron  pipe  by  means  of  a  steam- 
driven  centrifugal  pump  situated  in  the  basement. 
After  passing  through  the  condensers  the  water  is  dis- 
charged by  a  36-inch  pipe  into  a  spill-way  on  the  bank 
ot  the  river. 

The  oiling  system  for  the  turbines  is  arranged  as 
follows  :  A  large  tank  in  the  basement  of  the  engine 
room  is  filled  with  a  supply  of  oil  which  should  las 
from  one  to  two  years.  This  is  raised  by  a  special  oil 
pump  to  a  tank  in  the  roof  of  the  boiler  house,  and 
from  thence  flows  by  gravity  under  a  head  of  50  feet  to 
the  bearings.  Pressure  gauges  on  the  latter  indicate 
that  the  oil  is  circulating  properly. 

Each  of  the  above  turbines  is  directly  connected  to 
'a  Westinghouse  3,000  h.p.  generator,  which  generates 


ViG.  4.  -  3,000  H.  P.  Ti  kho-Generator. 


electric  current  at  a  pressure  of  11,000  volts,  three- 
phase,  at  25  periods  per  second.  This  is  the  pressure 
at  which  current  is  distributed  to  the  various  sub- 
stations. 

The  engine  room  as  at  present  constructed  will  ac- 
commodate one  more  unit  of  2,000  k.w.  .and  one  ot 
3,500  k.w.,  which  will  make  the  total  capacity  of  the 
station  9,500  k.  w.  or   13,000  h.p.    These  additional 
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sets  will  be  added  as  soon  as  the  load  on  the  station 
increases,  so  that  there  will  be  always  one  set  spare 
and  ready  at  any  moment  in  case  of  accident. 

The  two  exciter  sets  situated  at  the  south  end  ot  the 
engine  room  are  each  capable  of  furnishing  all  the 
exciting  current  for  both  the  main  generating  units  at 
present  installed.    They  are  of  75  k.  w.  capacity  each, 


Fic.  5.-  Ui'i'KR  Switchboard  Gallery. 


and  consist  of  a  Westinghouse  vertical  compound 
engine,  running  at  290  revolutions  per  minute,  coupled 
direct  to  a  compound  wound  dynamo  generating  direct 
current  at  a  pressure  of  125  volts.  These  two  engines 
have  their  separate  condenser,  which  is  of  the  Worth- 
ington  Company's  make  and  has  600  square  feet  of 
cooling  surface.  They  are  situated,  with  the  other 
auxiliary  machinery,  in  the  basement. 

The  exciters  also  supply  current  to  operate  the 
motors  of  the  coal  and  ash  conveyor,  crushers,  agita- 
tors, economisers,  and  pumps;  also  for  the  electrically- 
operated  main  switches,  which  will  be  described  later. 

THE  SWITCHBOARDS. 

The  complete  switching  apparatus  for  controlling 
the  whole  of  the  plant  in  the  power  house,  and  also 
the  cables  which  run  to  the  snb-stations,  is  situated 


Fk;.  6.— Part  of  Top  Gai.lkrv,  Showinc;  Motor  Gknkrator 
Control  Swiri  ii  and  Bus-Bar  Cruciulks. 


at  the  south  end  of  the  engine  house,  and  is  distributed 
over  four  floors.  In  the  basement  the  outgoing  cables 
are  connected  to  the  terminals  of  the  switchboard, 
and  here  also  are  the  protective  devices  against  undue 
rises  of  pressure. 

On  the  first  floor,  at  engine  room  level,  arc  placed 
the  switches  controlling  the  outgoing  cables,  and  also 
the  main  generator  switches. 


On  the  first  gallery  will  be  seen  two  rows  of 
switches,  which  allow  either  the  generators  or  out- 
going cables  to  be  connected  on  to  either  one  of  the 
duplicate  set  bus  bars,  thus  ensuring  continuity  of 
supply  at  all  times.  On  this  gallery  are  two  motor 
generators,  each  of  150  k.  w.  capacity;  these  are 
intended  to  supply  current  at  3,000  volts,  50  periods, 
three-phase,  to  the  Clydebank  district.  The  motors  of 
these  sets  take  25  period  11,000  volt  current  from  the 
main  sets  without  the  interposition  of  transformers, 
and  are  direct-connected  to  the  generators,  which 
work  at  3,000  volts,  50  periods.  Each  set  is  provided 
with  a  small  motor  coupled  to  the  shaft,  which  serves 
for  starting  them  and  running  up  to  speed. 

On  the  second  or  top  gallery  are  placed  the  main 
bus  bars  and  the  main  controlling  board,  as  well  as 
the  resistances,  etc.  (Fig.  6).  The  control  board 
consists  of  a  small  desk  directly  facing  the  various 
instruments,  such  as  ammeters,  voltmeters,  power 
factor  meters,  indicators,  relays,  etc.  All  the  main 
switches  and  smaller  gear  are  electrically  operated 
from  this  desk    by    the    exciter   current   as  before 


Fk;.  7. — Indicating  Instruments,  Time-Limit  Relay 
Switches,  Etc. 

mentioned,  and  the  speed  of  the  turbo-generators  and 
their  starting  and  stopping  is  also  controlled  from 
here.  The  operation  of  the  engine  room  is  thus 
practically  centralized  in  one  spot,  which  besides 
offering  a  maximum  of  convenience  in  working,  re- 
duces the  chances  of  breakdown  to  a  minimum. 

On  the  third  gallery  is  also  situated  the  switchboard 
for  the  distribution  of  the  3,000  volt  current  to  the 
Clydebank  area. 

THE  MOTHERWELL  STATION. 

Both  the  Yoker  and  Motherwell  power  stations  arc 
of  the  same  size  and  almost  identical  in  arrangement; 
the  foregoing  description  therefore  applies  generally  to 
both,  with  the  following  exceptions: 

As  to  the  Motherwell  station,  it  is  not  so  favorably 
placed  as  the  Yoker,  being  400  yards  from  and  140  feet 
above  the  level  of  the  river.  A  cooling  tower  of 
Messrs.  Balcke  &  Co.'s  make  has  therefore  been  in- 
stalled for  cooling  the  circulating  water.  It  is  of  the 
natural  draught  enclosed  type,  73  feet  high,  and  is 
constructed  entirely  of  wood  thoroughly  soaked  in 
carbolineum  of  the  best  quality.  The  tower  has  a 
normal  capacity  for  cooling  220,000  gallons  of  water 
an  hour  from  120  degrees  F.  to  80  degrees  F. ,  when 
the  temperature  of  the  air  is  70  degrees  F.  or  less;  and 
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the  amount  ovaporatod  uiulor  oidinaiy  lOiulitions  ol 
atmospheric  temperaliiroiloos  not  oxcood  j'j  per  icnl. 
of  the  water  circulated. 

Another  of  the  features  in  wliicli  tlio  ISI(.)lhor\voll 
station  diflers  from  the  Voker  is  in  the  condensing- 
plant,  a  barometric  jet  condenser  being  installed.  This 
is  capable  ot  giving  a  vacuum  of  27.5  inches  when 
dealing  continuously  with  80,000  pounds  of  exhaust 
steam  an  hour,  if  supplied  with  348,000  gallons  of 
circulating  water  an  hour  at  a  temperature  of  80 
degrees  K. 

In  connection  with  this  condenser  there  are  installed 
at  Motherwell  two  Alberger-Corliss,  two-stage,  dry 
vacuum  pumps,  10  and  24  by  24-inch,  one  of  which  is 
capable  of  dealing  satisfactorily  with  the  air  in  the 
condenser  when  one  turbine  only  is  in  operation. 
Their  normal  speed  is  100  revolutions  a  minute,  but 
thev  are  capable  of  working  at  a  lower  rate  if  neces- 
sarv.  The  steam  and  exhaust  valves  are  of  the  Corliss 
type,  and  so  designed  as  to  permit  of  a  high  speed  in 
case  of  emergency  without  noise  or  jar. 

DISTRIBUTION. 

Six  feeders  are  provided  for  distribution  from  Voker, 
and  all  are  protected  when  they  enter  the  building  in 
the  basement  by  Westinghouse  lightning  arresters. 
They  are  all  laid  in  duplicate,  so  that  in  case  of  any 
accident  happening  to  one  of  them,  the  spare  one  can 
be  connected  immediately  while  the  duplicate  is  being 
repaired.  Energy  will  be  supplied  on  the  three-phase 
alternating  current  system. 

At  present  the  number  of  substations  installed  in  the 
layout  of  the  scheme  is  ten  for  the  Motherwell  district 
and  two  for  the  Yoker.  These  two  districts  will  not 
at  present  be  connected  in  any  way,  although  they 
may  be  in  the  tuture. 


INTERNATIONAL  ASSOCIATION  OF 
MUNICIPAL  ENGINEERS. 

.\  very  successful  meeting  of  the  1.  A.  M.  E.  was 
held  at  Erie,  Pa.,  on  August  23rd,  24th  and  25th,  it 
being  the  annual  convention  of  the  association.  A 
paper  was  read  on  "Suggested  Improvements  in  Fire 
Alarm  Telegraph  Systems",  by  Capt.  Brophy.  The 
author  reiterated  the  need  of  better  methods  of  line 
construction  and  greater  care  in  selection  of  both  serial 
and  underground  material  and  threw  out  a  suggestion 
as  to  the  advisability  in  very  large  cities  of  providing 
more  than  one  fire  alarm  office,  tied  together,  however, 
to  one  central  office  so  that  in  case  of  disablement  of 
any  one  office  the  others  could  look  after  the  service  of 
the  remaining  districts  and  complete  service  be  estab- 
lished sooner  than  by  simply  having  one  central 
office. 

A  valuable  paper  on  "Underground  Construction", 
by  Louis  Gascoyne,  Detroit,  brought  out  among  other 
points  the  fact  that  very  good  results  have  been 
attained  in  that  city  by  the  use  of  plain  iron  pipe  as  a 
conduit.  The  pipe  is  specially  treated,  being  reamed 
and  smoothed  inside,  heated  over  a  coke  fire  and 
dipped  in  a  bath  of  tar  and  linseed  oil  and  placed  on 
end  to  remove  surplus  tar.  Pipe  treated  in  this  way  is 
said  to  be  rust  proof  and  has  stood  for  a  number  of 
years  without  deterioation. 

A  paper  on  the  "Maintenance  and  Operation  of 
Municipal  Electric  Light  Plants",   by  A.  S.  Hatch  of 


IVMroil,  lor  simic  years  closely  identified  with  the 
nuinici[-ial  plant  of  that  cit}',  laid  special  emphasis  on 
the  necessity  of  maintenance  and  of  the  necessity  of  ex- 
ercising good  judgment  in  the  matter  of  discarding 
machinery  of  various  kinds.  The  discussion  on  the 
paper  referred  to  the  too  frequent  interference  of 
political  wirepullers  with  the  service  to  the  detriment 
of  the  latter.  It  was  also  stated  by  Mr.  Hatch  that 
the  success  obtained  in  Detroit  would  not  have 
materialized  had  the  city  undertaken  a  domestic  and 
commercial  service  as  well  as  a  purely  municipal  one. 
The  social  side  was  well  looked  after  by  an  energetic 
local  committee,  visits  to  points  of  interest  being  made 
and  some  of  the  large  manufacturing  establishments 
looked  over. 

A  good  exhibit  of  fire  alarm  and  police  telegraph 
apparatus  was  shown  at  the  convention  headquarters. 

While  there  was  a  good  representation  from  Ameri- 
can cities,  but  three  Canadian  cities  had  representatives, 
viz:  Toronto,  Ottawa  and  Winnipeg.  It  is  well  worth 
the  while  of  any  Canadian  oflFcial  having  charge  of  mu- 
nicipal electrical  departments  to  join  the  Association 
and  participate  in  its  advantages. 


STEAM  ENGINEERS'  CONVENTION. 

The  ninth  annual  convention  of  the  International 
LJnion  of  Steam  Engineers,  held  in  Toronto  September 
II  to  15,  was  attended  by  delegates  from  all  over 
Canada  and  the  United  States.  An  interesting  pro- 
gram was  carried  out.  A  number  of  prominent  Cana- 
dian and  American  manufacturers  took  occasion  to 
exhibit  their  up-to-date  appliances  in  the  line  of  engi- 
neers' and  steam  users'  supplies,  including  the  fol- 
lowing : 

Canadian  Fairbanks  Company,  Montreal — Engi- 
neers' supplies. 

Canadian  Oil  Company,  Toronto. 

Babcock  &  Wilcox,  Montreal — Boilers  and  super- 
heaters. 

Economical  Supply  Company,  Toronto — Engineers' 
supplies. 

Gentle  &  Travis,  Toronto — Steam  traps. 
Garlock     Packing     Company,     Hamilton — Engine 
packing,  etc. 

Queen  City  Oil  Company,  Toronto — Oils  and  lubri- 
cants. 

Crandell  Packing  Company,  Palmyra,  N.V. — Engine 
packings. 

Greene,  Tweed  &  Company,  New  York — Engine 
packings. 

International  Correspondence  Schools,  Scranton,  Pa. 

The  Lukenheimer  Company,  Cincinnatti — Lubricat- 
ors and  oiling  devices. 

Dearborn  Drug  and  Chemical  Company,  Chicago — 
Lubricants. 

McLeod  &  Henry  Company,  Troy,  N.  Y. — Furnace 
linings,  firebrick,  etc. 

Norwall  Mfg.  Company,  New  York — Valves. 

Jenkins  Bros.,  New  York — Valves  and  packings. 

Jordan  Bros.,  New  York — Commutator  devices. 

New  York  Belting  &  Packing  Company,  New  York 
— Packings. 

Peerless  Rubber  Company,  New  York — Packings. 
United  States  Graphite  Company,  Saginaw,  Mich. — 
Lubricants. 
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I    QUESTIONS  AND  ANSWERS  | 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

Oues.  No.  I. — 1  have  been  making  some  tests  on 
the  amount  of  coal  we  are  burning  in  our  electric 
light  plant  here,  and  find  that  we  use  about  iii- 
teen  pounds  on  the  average  per  kilowatt  hour.  Do 
you  think  this  iS  too  high?  We  have  a  high  speed 
engine  of  about  100  horse-power  belted  to  a  di- 
rect current  dynamo. 

Ans. — We  presume  that  your  engine  is  of  the 
simple  non-condensing  type  and  that  you  are  car- 
rying a  boiler  pressure  in  the  neighborhood  of 
about  eighty  pounds  per  square  inch.  Under  or- 
dinary electrical  plant  conditions,  where  no  heat- 
ing is  done,  and  the  load  factor  is  poor,  a  coal 
consumption  of  fifteen  pounds  per  kilowatt  hour 
may  often  be  found.  In  some  plants  of  about 
your  size,  we  have  known  the  coal  consumption 
to  be  almost  double  the  amount  stated,  while  on 
the  other  hand,  where  a  compound  corliss  con- 
densing engine  has  been  used,  and  where  the  load 
is  fairly  large  and  steady,  a  consumption  of  un- 
der eight  pounds  has  been  obtained.  It  is  very 
difficult  for  us  to  say  whether  your  fifteen  pounds 
is  higher  or  lower  than  would  be  expected,  as  a 
conclusion  can  be  arrived  at  only  after  a  careful 
study  of  all  the  local  conditions.  Where  a  tubular 
boiler  is  perfectly  clean,  and  firing  is  carefully 
done,  an  evaporation  of  nine  pounds  of  water  per 
pound  of  good  fuel  may  be  obtained,  but  under 
average  working  conditions  we  should  say  that 
six  pounds  of  water  per  pound  of  fuel  is  a  fairly 
good  showing.  Thirty-six  ])ounds  of  steam  per 
indicated  horse-power  per  liour  would  be  fair  for 
an  engine  of  the  size  and  type  that  vou  have  in- 
stalled. This  means  a  fuel  consumption  of  six 
poimds  of  coal  per  indicated  horse-]:ower  hour. 
Adding  25  per  cent,  to  cover  friction  loss  in  the 
engine  and  belt  and  the  loss  in  the  generator,  and 
multiplying  by  1.34  to  get  the  readings  to  a  kilo- 
watt-hour basis,  we  find  that  the  coal  consump- 
tion per  kilowatt-hour  is  approximately  ten 
pounds.  These  figures  are  for  continuous  opera- 
tion, and  if  you  are  running  your  plant  at  its 
ftill  rated  capacity,  you  would  probably  obtain  a 
consniiiption  very  close  to  ten  pounds.  However, 
such  conditions  of  operation  practically  never  oc- 
cur, and  as  your  load  factor  drops,  your  pounds 
of  coal  will  increase.  vVith  a  consumption  of  fif- 
teen pounds  we  do  not  think  that  you  are  very 
badly  off,  and  would  suggest  as  a  remedy  that 
you  increase  the  amount  of  your  load  and  in  so 
doing  make  every  possible  effort  to  improve  the 
load  factor. 


2 1 1 


Ans. — In  a  cross  compound  engine  the  cylinders 
are  so  proportioned  as  to  produce  the  same 
])o\\  er  on  each  crank,  but  this  is  not  always  done 
in  tandem  compound  engines.  One  of  the  rules 
which  may  be  followed  is  that  if  P  be  the  gauge 
pressure  in  pounds  per  square  inch,  then 

Area  of  low  pressure  cylinder  4P-I-40 
Area  of  high  pressure  cylinder  100 
This  means  that  with  a  steam  pressure  of  ninety 
pounds  the  low  pressure  piston  should  have  four 
times  the  area  of  the  high  pressure.  Some  of  our 
standarad  manufacturers  use  a  ratio  of  4  to  1  or 
7  to  2.  In  a  triple  expansion  engine  using  120 
pounds  initial  pressure,  a  ratio  of  five,  two  and 
one-Half  and  one,  is  often  used,  while  with  pres- 
sure of  160  pounds  a  ratio  of  eight,  three,  and  one 
has  often  been  adopted. 


Ones.  No.  3. — The  other  day  I  was  called  down 
to  look  at  the  lights  on  a  large  fixture  in  one  of 
our  churches,  some  of  the  lights  burning  dull 
while  others  burned  bright.  The  fixture  contains 
28  lamps  and  is  fed  from  a  three  wire  circuit;  14 
lamps  being  on  each  side  of  the  system  and  each 
side  being  controlled  by  a  separate  switch.  The 
line  was  originally  a  two  wire  line  and  was  later 
changed  to  three  wire.  Do  you  think  the  line  is 
out  of  balance,  or  what  is  the  trouble? 

Ans. — We  would  think  that  the  trouble  in  this 
fixture  is  caused  by  a  simple  mistake  in  connec- 
tion, rather  than  any  unl)alanced  condition  of  the 
circuit,  and  would  suggest  that  the  following 
tests  be  made  to  ascertain  the  source  of  the  difii- 
culty.  With  a  voltmeter  or  test  lamp,  test  the 
voltage  between  the  neutral  and  the  two  outsides 
as  near  the  fixture  as  possible,  with  all  lamps 
turned  ofl;  and  then  with  all  turned  on.  If  you 
get  full  voltage  on  the  meter  or  full  brilliancy  on 
the  lamp  with  both  tests,  this  will  show  that 
your  lines  leading  to  the  fixture  are  O.K.  If  you 
do  not,  this  will  indicate  that  the  trouble  is  be- 
tween the  point  of  test  and  some  point  on  the 
street  lines.  If  you  get  full  voltage  then  you  will 
probably  find  the  difficulty  in  the  fixture  itself, 
and  this  is  where  in  all  probability  you  will  lo- 
cate the  trouble.  Turn  the  dull  lamps  out  one  by 
one  by  the  keys  in  the  sockets,  or  if  the  sockets 
are  keyless,  by  unscrewing  the  lamps.  You  will 
probably  find  that  some  of  the  dull  lamps  will 
get  brighter  and  some  will  get  duller;  also  that 
wheij  about  half  the  lamps  are  out,  the  turning 
out  of  one  more  lamp  will  put  all  the  rest  out. 
This  will  indicate  that  the  dull  lamps  have  a 
series  connection  somewhere.  The  lamp's  should 
all  be  connected  between  the  neutral  and  one  of 
the  outsides,  and  if  you  examine  the  wiring  c)f  the 
fixture  carefully  you  will  doubtless  find  thai  this 
is  not  the  case.  We  would  suggest  that  you  Lr\ 
the  above  tests  at  once  and  let  us  hear  frcun  \()u 
further.  The  turning  out  test  might  be  tried 
first,  as  this,  we  think,  will  immediately  locate 
the  trouble  as  being  in  a  connection  of  the  fix- 
ture. 


Ones.  No.  2. — Will  you  tell  mc  how  the  cylin- 
ders are  pro])ortioned  in  compound  engines? 


Ones.  No.  4.— We    have  trouble  with    some  of 
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our  iiK-aiulosoent  lamps  iioUiiij;-  duW  vow  rapidly. 
What  is  the  cause  of  tliis? 

Ans. — As  soon  as  an  iH».\uuloseent  lamp  is  put 
in  service  it  almost  immcdu\lcl\  commences  to 
lose  its  full  candle-power,  fliis  loss,  however,  in 
a  good  lamji  useil  on  a  sleatly  and  proper  volt- 
ajje,  is  almost  unnoticeable,  and  at  the  end  of  six 
hundreil  lionrs  tlic  brilliancy  shouUl  not  have  de- 
creased miMc  than  :o  per  cent.  Uapid  loss  of 
candle  power  ma\  hv  due  to  a  laull  in  mamifac- 
ture,  or  to  llic  i.ul  lliat  the  himp  is  u.scd  either 
on  a  voltaj^e  other  than  that  l\)r  which  it  is  in- 
tended or  on  a  circuit  in  which  the  potential  is 
subject  to  severe  fluctuations.  If  the  troi;ble  is 
with  the  lamps,  then  the  remedy  is  to  purchase 
from  some  other  manufacturer,  but  if  the  diHi- 
culty  is  caused  by  unsteady  voltage  then  the 
remedy  is  apparent.  Bear  in  mind  that  the  best 
lamps  made  will  depreciate  rapidly  if  the  pres- 
sure is  not  maintained  steady.  You  will  probably 
have  trouble  also  in  the  blackening  of  the  bulbs. 
This  will  happen  in  good  lamps  as  well  as  in  poor 
ones,  but  in  the  former  case  the  trouble  will  be 
due  to  excessive  voltage  or  that  the  lamps  are 
being  burned  beyond  the  point  of  their  useful  life. 
In  this  case  the  remedy  is,  of  course,  regulation 
of  pressure,  and  frequent  renewals. 


AN  INCREASED  RESERVE  PLANT. 

Tlie  Ottawa  Electric  Company,  finding  that  the 
various  water  power  owners  at  the  Chaudiere  Falls 
cannot  get  tog-ether  and  agree  to  make  improvements 
to  hydraulic  works  that  would  benefit  all  by  an  in- 
creased water  supply  during  the  period  of  shortage  in 
the  winter,  is  about  to  take  the  matter  into  its  own 
hands  to  the  extent  of  making  sure  of  getting  at  any 
rate  its  full  share  of  the  water,  all  that  it  is  entitled  to. 
With  that  object  in  view  works  of  considerable  import- 
ance have  been  under  consideration  and  in  the  meantime 
in  order  to  prevent  all  possibility  of  impaired  service 
owing  to  the  carrying  out  of  works  of  improvement, 
shortage  of  water,  anchor  ice,  etc.,  it  has  decided  to 
install  at  once  a  steam  reserve  plant  of  considerable 
capacity,  in  addition  to  the  steam  plant  already  owned 
and  operated  by  this  company  as  an  emergency  plant. 
The  installation  will  be  made  at  once  and  the  plant  is 
to  be  in  operation  in  four  months.  It  will  consist  of  a 
Westinghouse-Parsons  steam  turbine  direct-connected 
to  a  two  phase  A.C.  generator  of  1500  kilowatts,  this 
unit  to  be  placed  in  the  present  engine  room,  where 
there  is  all  necessary  space  without  disturbingf  the 
present  plant. 

There  will  be  a  condensing  plant  of  the  latest  and 
best  design.  A  new  boiler  room  will  be  built  using  the 
old  chimney,  which  is  125  feet  high  and  has  sufficient 
capacity  to  acccommodate  the  new  plant.  The  boiler 
plant  will  consist  of  probably  two  batteries  of  high 
grade  water  tube  boilers.  The  boiler  capacity  will  be 
sufficient  to  operate  the  turbine  and  generator  to  the 
highest  limit  of  allowable  overload  when  desired. 
There  will  also  be  some  arrangements  for  coal  handling, 
but  the  firing  will  be  done  by  hand. 

The  exciter  will  be  mounted  on  a  bracket  and  on  the 
turbine  frame  and  direct  connected  to  the  turbine  shaft, 
and  there  will  be  other  sources  of  current  for  exciting 


tlio  field,  which  will  be  available  at  any  time  in  case  of 
faiiine  of  the  exciter. 

The  switchboard  will  consist  of  the  apparatus  usually 
furnished  on  a  generator  panel,  including  an  inte- 
grating wattmeter  and  a  power  factor  indicator.  The 
leads  from  this  board  will  run  into  the  main  station 
a  few  hundred  yards  away,  where  they  will  connect  to 
busbars,  that  being  the  distributing  as  well  as  the  main 
generating  station. 

The  work  will  be  pushed  with  vigour  and  this  plant 
will  place  the  Ottawa  Company  in  a  practically  in- 
dependent position  as  regards  fluctuations  of  water 
supply. 

EXPORTS  OF  ELECTRICAL  APPARATUS. 

For  the  12  months  ended  June  the  30th,  1905,  the 
total  electrical  exports  from  the  United  States  reached 
a  value  of  $12,253,904.  This  compares  with  $10,- 
507,013  for  the  corresponding  period  ended  in  1904, 
and  $9,986,076  for  that  ended  in  1903.  The  most 
noticeable  gain  in  the  export  of  electrical  machinery  to 
any  one  country  during  the  year  ended  with  June  is 
that  to  Japan,  whose  imports  of  this  class  of  goods  for 
three  fiscal  years  were  ;  1903,  $428,427  ;  1904,  $884,- 
792  ;  1905,  $1,391,877.  For  the  year  Japan's  figures 
in  the  import  of  electrical  machinery  were  exceeded 
only  by  British  North  America,  $1,711,981.  The 
United  Kingdom,  which  in  previous  years  has  been  the 
largest  buyer  of  electrical  machinery,  has  fallen  off  from 
$2,256,062  for  the  year  ended  June  30,  1903,  to 
$i>323, 019  in  1904,  and  $1,088,961  for  the  correspond- 
ing period  ended  this  year. 

By  classes  the  electrical  exports  of  the  United  States 
for  the  fiscal  year  1904-5  were  as  follows  :  Electrical 
appliances,  including  telegraph  and  telephone  instru- 
ments, $4,962,972  ;  electrical  machinery,  $7,290,032  ; 
total,  $12,253,904. 

THE  AMERICAN  STREET  RAILWAY 
ASSOCIATION. 

The  twenty-fourth  annual  meeting  of  the  American 
Street  Railway  Association  will  be  held  in  the  South 
Building,  Philadelphia  Museum,  Thirty-fourth  Street, 
Philadelphia,  Pa.,  September  25th  to  30th,  1905. 
The  Mechanical  and  Electrical  Association  and  the 
Claim  Agents  Association  will  meet  Monday  and 
Tuesday,  25th  and  26th;  American  Street  Railway 
Association,  Wednesday  and  Thursday,  27th  and  2Sth; 
Accountants  Association,  Thursday,  Friday  and  Satur- 
day, 28th  29th  and  30th. 

The  report  of  the  Re-organization  Committee  will  be 
presented  and  acted  upon,  a  new  Constitution  and 
By-laws  have  been  prepared  and  it  is  the  desire  of  the 
Executive  Committee  that  as  many  of  the  members  as 
possible  be  present  to  consider  them.  Papers  will  be 
presented  on  Gas  and  other  Engines,  Organization, 
and  Single  Phase  System  for  Street  Railways.  The 
Manufacturers  Association  is  expected  to  have  the 
largest  and  best  exhibition  of  appliances  ever  shown  at 
any  convention. 

Mr.  W.  Caryl  Ely,  of  Buffalo,  is  President  of  the 
association,  and  Mr.  T.  C.  Penington,  of  Chicago, 
Secretary. 


The  business  of  llio  I'nitod  Electric  Company,  of  Toronto,  lias 
grown  so  r.ipidly  llial  enl.irm'd  i|iiartei  s  lia\  e  become  necessary. 
These  haw  been  liunnl  In  ihr  l.u'toiy  on  Kini;-slreel  west  former- 
ly occupied  liy  I  ht-  C  ow. Ill  I.  oinp.iny.  This  builJinj;-  has  been 
remodelled  to  suil  llu-  I  nlled  I'dectric  dmip.iny's  requirements, 
and  the  Conip.iiiy  h;i\e  reccnlly  t.iUen  possession  of  the  jiremises. 
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IMPORTANT  IMPROVEMENTS  TO  POWER 
PLANT. 

Mr.  L.  A.  Campbell,  manager  of  the  West  Kootenay 
Power  &  Light  Company,  returned  to  Rossland,  B.C., 
recently  from  a  two  months'  business  trip  to  the 
East,  when  he  stated  that  the  expenditure  on  proposed 
improvements  would  be  nearly  a  million  dollars.  The 
intention  is  to  build  a  pole  line  via  the  Dewdney  trail 
from  Rossland  to  Cascade  and  thence  to  Grand  Forks 
and  Greenwood,  so  as  to  furnish  power  to  the  Granby 
Mining  Company  and  the  British  Columbia  Copper 
Company.  The  distance  over  which  the  power  is  to  be 
transmitted  is  upwards  of  80  miles. 

The  Canadian  General  Electric  Company,  Toronto, 
have  been  given  the  contract  for  two  4,500  k.w.  vertical 
type  alternators  and  two  150  k.w.  exciters.  This  order 
is  the  first  two  of  six  generators  of  this  size  to  be  in- 
stalled in  the  new  power  house,  which  will  ultimately 
have  a  capacity  of  upwards  of  30,000  horse  power.  It 
is  understood  that  the  generators  in  the  present  plant 
at  Bonnington  Falls  will  ultimately  be  closed  down. 

The  West  Kootenay  Power  &  Light  Company  is 
composed  of  Montreal  and  English  capitalists,  Mr. 
William  Doull  being  president,  and  Sir  Charles  Ross 
and  Mr.  Charles  R.  Hosmer,  directors. 


CAUSES  OF  FLYWHEEL  ACCIDENTS. 

Wheels  that  serve  only  as  flywheels  have  narrow, 
thick  rims,  often  of  approximately  square  cross-section. 
Those  that  serve  as  combined  flywheel  and  belt  wheel 
have  thin  rims,  wide  enough  to  carry  the  belt  used  to 
transmit  the  power  developed  by  the  engine. 

Such  wheels  may  fail  primarily  from  two  causes, 
namely,  from  overload  or  from  overspeed. 

Overload  may  be  produced  in  a  number  of  ways, 
among  which  may  be  enumerated: 

(a)  Clogging  of  the  machinery  in  the  mill. 

(b)  An  unusual  number  of  machines  may  be  forced  at 
the  same  time. 

(c)  Careless  or  ignorant  handling  of  friction  clutches. 

(d)  If  the  engine  drives  electrical  machinery,  the 
overload  may  be  produced  by  a  short  circuit. 

(e)  Sudden  stoppage  of  the  engine,  as  when  the 
piston  comes  oft"  and  blocks  the  piston  rod. 

In  many  instances  the  overload  is  produced  suddenly 
and  causes  the  wheel  to  fail  either  by  the  torsional 
strain  produced,  or  b}-  the  crushing  strain  due  to  the 
pressvu'e  of  the  belt  acting  ai^aiiisl  ihe  rini. 

0\-erspi,>ed  causes  the  wheels  [o  explode  b)-  centrif- 
ugal I'oree.  r>\  mei  speed  we  do  not  especially  refer  to 
high  normal  speeel,  allliough  many  wheels  are  run  nor- 
malh'  at  dangerous  speed.  We  particularly  refer  to  the 
accidental  increase  in  speed  beyond  that  for  which  the 
governor  of  the  engine  is  set,  and  which  is  commonly 
called  "racing."     Racing  may  be  produced  by  : 

(f)  (lovei  nor  being  improperly  designed. 

(g)  Slipping  or  breaking  of  governor  belt  or  of  gov- 
ernor pullc)'. 

(h)  Derangement  of  governor  by  internal  or  external 
causes,  as  when  a  stem  or  rod  gets  stuck,  or  a  ball  gels 
broken  oft". 

(i)  Derangement  of  valve  gear. 

(j)  Sal  elN  si  lips  improperly  set,  or  governor  blocked, 
(k)  Sudden   reduction  of  load,  as   when  the  main 
driving  belt  breaks  or  an  armature  burns  out. 


Besides  the  primary  causes  enumerated  above,  we 
may  mention  as  contributory  causes  : 

(1)  Defects  in  the  design,  material  or  construction 
of  the  wheel. 

(m)  Failure  of  some  part  of  the  engine,  as  when  its 
bed  breaks  or  its  shaft  fails  and  throws  the  wheel 
against  the  side  of  the  wheel-pit. 

(n)  An  idler  pulley  or  a  driving  pulley  may  break 
first  and  derange  the  governor  or  valve  gear  by  hurl- 
ing fragments  into  them. 

In  the  case  of  a  condensing  engine,  racing  often 
continues  until  the  wheel  is  disrupted,  even  after  the 
engineer  has  succeeded  in  shutting  oflF  the  steam. 

Unfortunately,  when  an  engine  starts  to  race  the 
men  in  charge  of  machines  in  the  mill  shut  them  down, 
and  the  decrease  in  load  causes  a  further  increase  in 
speed  until  the  engine,  entirely  freed  of  its  load,  runs 
away  and  disrupts  its  wheel  by  centrifugal  force. 


LOSSES  IN  ELECTRIC  TRANSMISSION. 

The  calculation  of  losses  in  power  transmission  is 
always  an  important  part  of  distribution  work,  and  the 
results  of  actual  tests  on  transmission  lines  are  interest- 
ing. An  example  drawn  from  practice  on  a  New  Eng- 
land street  railway  operating  through  several  adjoining 
towns  may  be  cited  as  pertinent.  The  apparatus  tested 
consisted  of  a  300-kw.  alternator  directly  connected  to 
a  450  h.  p.  engine.  The  alternator  supplied  three- 
phase  current  at  380  volts  to  three  90-kw.  trans- 
formers, which  raised  the  potential  to  13,000  volts  for 
a  13-mile  three-phase  transmission  over  three  No.  2 
aluminum  wires  to  the  sub-station,  where  the  voltage 
was  stepped  down  to  380  by  three  90-kw.  transformers 
and  converted  in  a  rotary  to  600  volts  direct  current. 
The  frequency  of  the  system  was  25  cycles.  With  330 
i.H.P.  (395  kw. )  at  the  engine  the  direct  current  out-put 
at  the  sub-station  was  268  kw.,  corresponding  to  about 
32.1  per  cent,  loss,  or  67.9  per  cent,  efficiency.  The 
losses  between  the  enginecylinders  and  t'lehigh-poten- 
tial  bus  bars  in  the  generating  station  came  to  12.9 
percent.;  the  line  loss  was  5.5  per  cent.,  and  the  sub- 
station losses  13.7  per  cent.  The  striking  point  in  the 
figures  is  the  loss  incurred  in  the  transformers  and 
rotary  converter  in  comparison  with  the  transmission 
line.  It  would  seem  to  have  been  better  practice  to 
have  omitted  the  step-up  transformers  in  the  power 
station  and  to  have  purchased  an  alternator  wound 
directly  for  the  line  potential.  The  belief  is  increasingly 
held  that  the  elimination  of  step-up  transformers  is 
desirable  for  moderate  transmissions.  The  danger  of 
a  shut-down  on  account  of  lightning  is  generally 
considered  not  serious  enough  to  preclude  placing-  the 
generator  directly  across  the  line,  and  the  gain  in 
operating  efficiency  is  well  worth  while  in  a  steam 
plant. 

Ill  our  August  issue  it  was  slated  that  Mr.  L.  M.  Hayiloii,  who 
was  local  superhitendent  at  Rossland  for  the  West  Kootenay 
Power  &  Light  Company,  met  his  death  b}'  the  current  being 
accidentally  turned  on  too  soon.  We  understand  that  the  current 
was  not  accidental!)'  Uirm-tl  on,  but  was  turned  on  by  instructions 
received  from  the  deceased.  He  instructed  the  man  who  was 
assisling  him  on  this  particular  line  to  go  to  the  White  Bear  Mine, 
whit:h  is  about  a  quarter  of  a  mile  distant  from  where  he  was 
working,  and  telephone  to  the  Compan)''s  sub-station,  Rossland, 
fi>  have  the  eiicuit  that  he  was  working  on  made  'alive,  as  he 
would  be  (Inished  by  the  time  his  helper  would  reach  the  tele- 
phone. I'  lom  the  above  it  is  e\  ideni  that  the  deceased  miscal- 
culated the  time  it  woultl  take  him  lo  linisli  his  work. 
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Some  time  ago  the  daily  press 
"°"E„°g"ne°""^''  contained  long  articles  on  the 
subject  of  a  rotary  steam  engine, 
the  invention  of  Mr.  Wm.  M.  Hoffman  of  Buffalo,  and 
considerable  attention  has  since  been  given  the  matter 
by  the  teclmical  press.  When  it  comes  to  the  parallel 
oporalion  of  direct  driven  alternators,  the  hj^draulic 
turbine,  with  its  constant  torque,  has  been  the  ideal 
prime  mover,  and  the  advent  of  the  steam  turbine  has 
certainly  been  a  forward  step.  Probably  the  combined 
horizontal  and  vertical  cross  compound  engine  is  the 
highest  type  of  machine  possible  in  the  reciprocating 
class  of  apparatus,  and  hence  the  advent  of  a  constant 
torque  steam  engine  differing  in  principle  from  either 
the  impulse  or  reaction  turbine  deserves  very  careful 
consideration.  Mr.  Hoffman,  it  is  stated,  has  been 
working  on  his  machine  for  over  thirty  years,  and  if  the 
engine  fulfills  its  claims  it  will  occupy  a  very  important 
position  in  the  scientific  world.  In  one  feature  the 
Hoffman  engine  has  made  a  very  radical  departure 
from  all  past  practice  in  rotary  machines,  that  is  to  say, 
the  piston  is  stationary  and  the  cylinder  revolves.  It  is 
stated  that  up  to  a  very  few  years  ago,  Mr.  Hoffman's 
efforts  were  concentrated  upon  a  machine  of  the  old 
revolving  piston  type,  with  which  he  had  but  little  suc- 
cess. However,  he  conceived  the  idea  of  reversing 
things,  and  it  is  stated  his  success  dated  from  the  in- 
ception of  this  idea.  It  must  be  pointed  out  that  in 
almost  all  engines  of  the  rotary  type,  the  sliding  parti- 
tion has  been  incorporated,  and  this  has  been  one  of 
the  most  unsatisfactory  features.  Lubrication  is  exceed- 
ingly difficult  and  in  the  past  it  has  been  almost  impos- 
sible to  make  such  partitions  steam  tight.  While  the 
statement  that  there  is  practically  no  limit  to  speed  in 
the  Hoffman  engine  may  be  true,  still  it  remains  that 
the  inertia  of  such  sliding  partitions  is  material,  and 
some  radical  method  must  be  adopted  to  keep  these 
partitions  tight.  That  the  engine  will  actually  run  is 
beyond  question,  for  in  one  of  the  exhibits  at  this  year's 
Exposition  at  Toronto,  a  Hoffman  engine  of  fifty  horse 
power  was  seen  in  operation,  belted  to  a  generator. 
The  machine  in  question  ran  with  a  good  deal  of  noise 
and  considerable  vibration,  but  it  would  be  unfair  of 
course  to  expect  a  perfect  machine  in  one  of  the  early- 
types.  Compared  with  a  simple  reciprocating  engine 
of  the  same  power,  the  Hoffman  machine  occupies  but 
one-quarter  the  floor  space  and  not  more  than  one-half 
the  head  room. 


For  many  years  past  the  source 
The  Fire-Fly.        of  the  light  which  is  emitted  by 

the  fire-fly  and  the  glow-worm 
has  been  looked  upon  as  one  of  the  mysteries  which 
has  been  too  much  for  even  our  greatest  scientists,  and 
statements  to  this  effect  have  frequently  occurred  in  the 
daily  and  technical  press  of  the  world.  This  statement 
is  not  really  true,  for  we  know  as  much  about  this 
phenomenon  as  we  can  ever  hope  to  know  about  other 
natural  manifestations.  According  to  Dr.  T.  L.  Phip- 
son,  the  light  is  given  out  not  directly  by  the  insect, 
but  by  a  curious  secretion  which  has  been  isolated  and 
studied.  It  is  well  known  that  certain  fishes  are 
capable  of  giving  electrical  shocks  of  a  very  severe 
nature,  and  the  source  of  these  electrical  discharges 
has  been  found  to  be  a  distinct  organ  which  is  closely 
associated  with  the  nervous  system  of  these  fishes. 
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That  the  phosphorescent  secretion  of  the  fire-fly  and 
glow-worm  comes  from  a  special  organ  is  now 
acknowledged,  but  this  organ  has  not  lent  itself  to  the 
same  separation  as  the  electrical  organs  previously 
mentioned.  The  secretion  is  called  "noctilucine"  and 
is  somewhat  similar  in  characteristics  and  appearance 
to  the  slime  given  off"  by  the  ordinary  garden  snail. 
Not  only  is  this  secretion  to  be  found  in  the  fire-fly 
and  glow-worm,  but  also  in  many  other  small  animals, 
the  phosphorescence  noticeable  at  sea  in  certain  localities 
being  due  to  a  little  animal  having  the  same  peculiar- 
ities. The  phosphorescence  of  practically  of  these 
little  animals  and  fishes  has  been  subjected  to  spectral 
analysis,  and  in  every  case  has  been  found  to  be  practical- 
ly the  same.  The  light  is  also  of  such  a  nature  that  it 
willaftectaphotographic  plate,  and  many  interesting  ex- 
periments have  been  made  along  this  line.  The  theory 
that  these  animals  are  able  to  control  their  luminosity  is 
to  a  certain  extent  true,  for  as  previously  mentioned  the 
organ  which  secretes  the  noctilucine  appears  to  be 
closely  associated  with  the  nervous  system.  For  in- 
stance, under  normal  conditions,  the  ordinary  fire-fly 
alternates  its  light  and  dark  periods  perhaps  ten  to  fif- 
teen times  per  minute,  butwhen  a  fly  is  captured  it  will  be 
noticed  that  the  frequency  of  such  periods  may  at  times 
be  as  high  as  sixty  per  minute.  Another  instance 
of  this  can  be  found  in  the  "Noctiluca  Miliaris,"  which 
is  the  animal  producing  phosphorescence  in  the  waters 
of  the  sea.  These  animals,  if  in  smooth  water  and  un- 
disturbed, remain  dark,  but  when  agitation  occurs 
they  become  highly  luminous.  From  the  above  it  will 
be  seen  that  the  source  of  the  light  is  not  altogether  a 
mystery  but  that  comparatively  speaking  as  much  is 
known  about  the  subject  as  about  some  other  natural 
phenomena.  That  the  source  of  the  light  is  the  same  in 
almost  all  cases  is  now  admitted  and  this  discovery  has 
been  due  entirely  to  the  use  of  the  spectroscope. 


In  our  larger  towns  and  cities 

Electric  Signs  as      the  use  of  the  electric  sign  has 
Revenue  Producers.  » 

become  general,  and  central 
station  managers  now  depend  on  this  device  for  a  con- 
siderable portion  of  their  income.  Why  such  signs 
have  not  come  into  vogue  in  smaller  centres  is  hard  to 
say,  but  possibly  it  may  be  attributed  to  the  regrettable 
comatose  condition  which  characterizes  such  places. 
Through  the  medium  of  illuminated  signs,  the  local 
electrical  company  can  produce  two  very  desirable  re- 
sults :  First,  it  can  obtain  directly  an  additional 
revenue,  and  second,  it  can  instill  some  life  into  the 
town,  which  will  indirectly  result  in  increased  business. 
The  field  of  the  sign  is  almost  unlimited,  and  with  the 
introduction  of  the  changeable  type,  the  merchant  is 
not  restricted  to  one  fixed  set  of  letters,  the  novelty  of 
which  will  soon  wear  ofi".  By  "changeable"  we  do 
not  refer  to  the  "talking"  sign,  but  rather  to  that 
style  in  which  the  letters  may  be  changed  and  redis- 
tributed by  hand.  The  first  electrical  signs  were,  of 
course,  on  a  small  scale,  but  as  time  passed  they  were 
constructed  along  larger  lines,  and  required  an  immense 
number  of  lamps  for  their  illumination.  This  was  a 
very  serious  drawback,  for  the  energy  consumed  by  a 
sign  of  even  modest  size  might,  in  a  year,  run  into 
three  or  even  four  figures.  Then  again,  such  signs 
were  not  really  legible,  and  this  is  an  all-important 
consideration.      At  certain  fixed,    or  approximately 


fixed,  distances,  they  could  be  easily  read,  but  closer 
than  this  or  farther  away,  the  sign  was  nothing  more 
or  less  than  a  bewildering  glare,  and  hence  its  field 
was  very  limited.  Besides  this,  as  mentioned  before, 
it  required  a  small  fortune  to  buy  current.  Modern 
engineering,  however,  has  entirely  overcome  these  two 
difficulties,  and  the  electric  sign  of  today  is  neater  in 
appearance,  is  legible  over  a  greater  range,  and  has 
the  very  desirable  feature  of  consuming  much  less 
current.  This  has  all  been  done  by  building  letters  of 
the  block  type,  hollowing  the  face  of  the  letter,  and 
setting  the  lamps  in  the  grooves  so  formed.  The  old 
idea  was  to  construct  a  standard  sign  and  place  six- 
teen candlepower  lamps  on  it  in  theoutlineof  the  letters 
and  as  close  together  as  possible.  Sometimes  eight 
candlepower  lamps  were  used,  but  this  construction 
was  rare.  Nowadays,  the  four  candlepower  has  been 
adopted  for  signs  of  even  large  size,  and  with  the  special 
type  of  letter  has  been  found  entirely  satisfactory. 
As  an  example  of  the  two  types  of  construction,  we 
would  cite  a  case  which  recently  came  before  us  in 
Toronto.  A  certain  merchant  wished  to  put  up  an 
electric  sign,  containing  five  letters,  and  the  height  and 
the  breadth  of  the  letters  were  specified.  One  tender 
covered  a  sign  containing  two  hundred  sixteen  candle- 
power  lamps,  while  another  required  but  one  hundred 
and  ten  four  candlepower  lamps.  The  latter  was 
accepted,  and  the  sign  today  is  one  of  the  clearest  in 
the  city,  and  is  as  well  illuminated  as  could  be  desired. 
The  central  station  man  who  is  selfish  would  have 
favored  the  other  sign,  but  such  a  short-sighted  policy 
would  have  produced  poor  results.  The  man  with  a 
good  sign,  which  takes  very  little  energy,  is  going  to 
be  the  best  and  most  satisfied  customer.  If  the  local 
managers  in  whose  towns  there  are  no  signs  will 
begin  a  campaign  of  education  with  their  principal 
business  men  and  induce  them  to  install  some- 
thing along  this  line,  the  other  merchants  will  not  be 
long  in  following,  and  this  will  result  in  a  revenue 
which  will  be  very  well  worth  while.  It  is  rapidly 
becoming  the  policy  for  central  stations  to  supply 
merchants  with  electric  signs  free  of  charge,  it  having 
been  found  that  the  initial  cost  of  such  signs  is  con- 
siderably below  the  annual  revenue  produced.  This 
proposition  may  be  considered  on  a  par  with  the  ques- 
tion of  free  lamp  renewals.  An  immediate  expenditure  of 
money  is  required,  but  in  the  long  run  the  policy  is  a 
paying  one,  for  it  results  in  satisfied  customers.  Of 
course  with  the  old  type  of  sign  it  was  doubtful  if  this 
scheme  could  be  carried  on  to  advantage,  as  such  signs 
were  not  changeable  in  any  sense  of  the  word,  and 
this  meant  that  the  money  invested  in  any  particular 
sign  was  practically  lost  should  the  customer  decide  to 
discontinue  its  use.  However,  with  the  changeable 
type  previously  mentioned  this  loss  does  not  occur,  for 
should  the  consumer  decide  to  do  without  this  form  of 
advertisement,  the  old  sign  may  be  taken  back  and  re- 
modeled to  suit  the  requirements  of  some  more  enter- 
prising merchant.  We  would  most  earnestly  suggest  to 
those  who  are  in  charge  of  the  management  and  oper- 
ation of  our  central  stations,  that  immediate  consider- 
ation be  given  to  this  proposition,  as  it  has  been  the 
experience  elswhere  that  the  electric  sign  is  a  very 
satisfactory  scheme.  In  any  event,  no  loss  can  result 
if  the  idea  be  properly  handled,  while  on  the  other 
hand  a  verv  material  revenue  mav  be  derived. 
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GAS  VS.  STEAM  ENGINES.' 

Modern  iiuhistry  lias  wiliussed  the  doveloiiauciit  of  a 
great  rivalry  among  ililfcrcut  types  of  motors,  whiili  is  as 
interesting  as  it  is  important.  The  time  has  pas.scd  whi-n 
the  constructor's  sole  aim  was  to  produce  an  apparatus 
capable  of  supplying  high  power.  The  question  of  output 
at  present  dominates  all  others,  and  all  efforts  are  now 
directed  to  produce  engines  which  will  utilize  the  energy 
at  dispoSiU  to  the  best  possible  advantage.  Owing  to  the 
variability  of  the  power  which  they  absorb,  wind  motors, 
the  use  of  which  might  have  been  economical  in  many 
ca.ses,  have  only  been  applied  in  a  very  few  instances,  and 
it  is  hardly  possible  that  their  use  will  become  general. 
The  drawbacks  of  these  engines  are  l>v.  well  known  to 
renacr  It  necessary  lor  us  to  deal  with  them.  The  cosx 
is  also  well  known  which  is  necessitated  by  hydraulic  in- 
stallations. Water  turbines  can  hardly  be  used  unless  it  be 
under  special  conditions,  and  this  is  only  the  case  where 
the  configuration  of  the  ground  renders  means  of  transi- 
portation  of  fuel  difficult,  so  that  it  then  becomes  best  to 
have  recourse  to  hydraulic  power  whensoever  .Mich  is  avail- 
able. ITnfortunatcly  Nature  has  been  somewhat  parsimoni- 
ous in  endowing  many  localities  with  this  source  of  energy. 
Another  reason  which  enables  hydraulic  apparatus  to  be 
dispensed  with  is  that  the  development  of  the  plant  in  view 
is  not  always  in  proportion  to  the  size  of  the  works 
that  would  have  to  be  erected  for  the  purpose  of  catching 
up  and  storing  the  necessary  water. 

It  is  chiefly  between  the  gas  and  steam  engine  that  the 
struggle  appears  to  be  going  on,  and  without  siding  with 
those  engineers  who  predict  the  defeat  of  steam,  we  think 
that,  despite  its  construction,  its  upkeep  and  more  delicate 
regulation  in  general,  the  gas  engine  is  a  most  serious 
rival  to  the  steam  engine.  In  the  present  state  of  affairs 
its  victory  depends  solely  upon  the  nature  of  the  fuel 
which  can  be  used  in  each  different  region.  The  thermic 
output  of  the  gas  engine  is  much  superior  to  that  of  the 
.steam  engine  ;  while  the  best  engines  of  this  type  do  not 
exceed  10  per  cent.,  gas  engines  generally  attain  an  out- 
put of  20  per  cent. 

The  most  vital  importance  of  the  question  lies  especially 
in  its  decision  when  it  is  a  question  of  selecting  motors 
for  use  in  large  central  electric  stations. 

Due  to  the  simplicity  of  its  installation  and  the  relative 
reduction  of  the  costs  of  installation  and  working,  the 
gas  engine  must  only  give  way  before  the  electric  motor, 
but  it  is  undoubtedly  superior  to  the  steam  engine,  espe- 
cially when  it  is  fed  with  poor  gas.  Let  us  take  for 
example  the  case  of  a  fifty-horsepower  installation.  If 
effected  with  a  good  steam  engine  of  the  Ridder  type  first 
costs  will  be  incurred  amounting  to  about  ^4,000.  This 
expense  will  be  redticed  to  $3,400  at  most  if  a  good  gas 
engine  be  selected  with  a  gas  producer,  while  in  addition 
to  this  there  must  be  added  a  saving  of  fuel  amounting 
to  just  one  half. 

But  beyond  a  certain  power,  say  500  horsepower,  this 
superiority  becomes  less  evident.  Large  engines  are,  as  a 
matter  of  fact,  intrusted  to  expert  engineers  and  stokers, 
who  attend  them  and  set  them  to  work  under  the  most 
favorable  conditions.  Furthermore,  in  comparison  with 
the  gas  engine,  the  steam  engine  has  the  advantage  that 
it  is.  backed  up  bv  the  experience  that  has  been  acquired 
during  nearly  a  century  of  practical  work. 

The  use  of  condensing,  multiple  expansion  and  then 
.superheating  have  enabled  a  saving  of  fuel  to  be  effected 
which  no  one  dared  to  dream  of  about  twenty  years  ago. 

On  the  other  hand,  the  cost  of  the  foundation  and  other 
work  required  for  the  installation  are  factors  which  must 
also  be  borne  in  mind. 

Some  firms,  however,  have  constructed  portable  and 
semi-stationary  engines,  the  output  of  which  may  be  conv 
pared-  with  that  of  the  best  ordinary  engines.  But,  what- 
soever their  merits,  they  are  only  suitable  for  large  central 
.stations,  and  they  can  hardly  be  used  for  obtaining  powers 
exceeding  200  or  300  horsepower. 

The  steam  engine  has  taken  another  form,  viz.,  that  of 
the  turbine,  of  which  there  are  now  many  types  in  exist- 

*  Extract  from  a  paper  on  European  Ga.s  Producers,  by  Emilc  Guarinl. 


ence.  The  turbine  is  an  excellent  motor  for  pressures  ol 
not  much  importance.  A  French  engineer,  M.  Rateau  by 
name,  has  pointed  out  an  application  for  turbines  which  is, 
thioiinh  ncuiH  r.itoi  s,  destined  to  render  important  service 
in  connection  w  itli  the  use  of  waste  steam. 

This,  however,  is  a  special  case  of  which  there  can  be 
no  ([iicstion  when  it  is  necessary  to  create  a  large  central 
station,  and  for  current  steam  pressures  fw^hich  can  alone 
come  into  consideration  for  these  establishments)  the 
qualities  of  the  turbine,  from  the  point  of  view  of  yield, 
are  less  demonstrated.  Let  it  even  be  assumed  that  they 
are  established  ;  let  it  be  assumed  that  the  steam,  turbine 
is  the  equal,  as  regards  yield,  to  the  best  types  of  com- 
l)oinid  steam  engines  with  condensation  and  superheating. 
Would  it  be  necessary  then  to  conclude  from  that  that  it 
is  superior  to  the  gas  motor  ?  Because,  like  this  latter, 
it  only  requires  little  foundation,  produces  but  slight  oscil- 
lation and  is  essentially  adapted  to  driving  electric  geaier- 
ators.    This  would  be  forming  too  hasty  an  opinion. 

In  Europe  the  gas  engine  is  believed  to  be  superior  to 
the  steam  engine,  on  account  of  the  simplicity  of  its 
installation  and  its  lesser  consumption  of  fuel  ;  for  these 
reasons  its  future  is  essentially  bound  up  with  that  of  the 
gas  producer.  It  would  seem  that  if  there  exists  in  the 
country  fuel  suitable  for  cheaply  charging  gas  producers, 
then  the  construction  of  these  latter  and  the  installation 
of  "poor  gas"  engines  may  be  recommended  for  any  pur- 
pose and  for  any  type  of  establishment.  They  need  but 
little  space,  they  cost  less  for  fuel,  while  the  quantity  of 
water  they  need  is  small.  As  a  matter  of  fact,  even  in 
Kurope,  where  more  attention  has  been  paid  to  the  poor 
gas  'question  than  in  America,  the  number  of  electric  cen- 
tral stations  using  gas  engines  is  not  very  large,  and  tl 
some  constructors  have  been  able  to  realize  units  of  con- 
siderable power  of  as  much  as  1000  to  2000  horsepower, 
very  many  others  have  failed  in  their  attempts,  to  the 
great  detriment  of  poor  gas.  But  most  of  the  trials  -were 
premature  on  the  part  of  those  who  undertook  them,  and 
the  trials  made  were  often  more  rash  than  well  thought 
out.  In  view  of  the  more  and  more  imperative  necessity 
of  producing  cheap  motive  power,  recourse  was  had  to  the 
use  of  special  low  price  gases,  which  gave  recognition  to 
the  advantages  of  high  compression  and  the  increase  in  the 
piston  speed.  High  pressure,  while  assuring  a  better  deal- 
ing with  the  products  of  combustion,  also  permits  of  the 
use  of  apparatus  wherein  the  explosive  power  does  not 
exceed  the  average  mean.  Thus  it  becomes  possible,  with 
14. T  cubic  feet  of  mixture  containing  twelve  parts  of  air 
and  under  a  pressure  of  26.5  lbs.,  to  realize  the  same 
amount  of  work  with  17.6  cubic  feet  of  the  same  gas  and 
eight  parts  of  air  compressed  under  11  lbs. 

It  will,  of  course,  be  understood  that  it  is  essential  to 
combat  the  increase  in  temperature  that  takes  place  in 
the  breech  of  the  piston  and  in  the  valves  by  means  of  an 
arrangement  of  these  latter  in  a  special  manner,  and  also, 
if  need  be,  by  separately  cooling  the  jacket  of  the  piston 
breech  and  that  of  the  cylinder  itself. 

Special  care  should  also  be  paid  to  ignition.  The  magne- 
tic spark  gives  sufficient  guarantees,  but  still  better  can 
be  done.  It  suffices  to  provide  the  chamber  with  two  in- 
dependent ignition  devices.  In  this  way  a  perfect  guar- 
antee is  obtained  as  regards  premature  ignition.  But, 
while  bearing  all  these  advantages  in  mind,  some  persons 
Imve  not  been  able  to  turn  them  to  account,  because  they 
thought  that  they  could  realize  the  utilization  of  high 
pressures  without  modifying  the  construction  of  their  cy- 
linders and  without  changing  the  compositions  of  their 
mixtures.  Among  the.se  persons  we  must  inclucle  most 
French,  English  and  American  constructors.  Gennan 
constructors  have,  generally  .speaking,  been  more  wide- 
awake and  have  adopted,  for  poor  gas  motors  of  the  usual 
tviic,  conipicssions  of  17.5  lbs.,  26.5  lbs.  and  even  more. 

TIcncc  the  tlicrniic  yield  gencrallv  exceeds  20  i>cr  cent,  in 
their  apparatus,  even  in  those  of  vcrv  powerful  type  ; 
hence  it  is  double  that  obtained  with  the  best  steam  en- 
gines. 

The  principal  types  of  gas  motors  u.sed  im  Europe  are 
the  Taylor,  Crossley,  Fetu,  Defize  and  Campbell  type, 
generally  of  low  power  ;  there  are  also  the  Stockport  and 
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|fj||M5  Cockerill,  attaining  as  much  as  500  horsepower,  and.  the 
'"Vj^f  Koerting  single-action,  four-cycle  motors  of  small  and  mie- 
dium  size;  the  larger  types  are  of  double  action  and  on 
the  two-cycle  principle^  Of  this  latter  type  there  are 
specimens  in  existence  of  the  high-pressure  variety  attain- 
ing 500  to  1000  horsepower.  Some  have  even  been  supplied 
for  powers  of  1800  and  2000  horsepower.  They  are  less 
cumbersome  than  those  of  other  constructors  who  have 
recourse  to  two  and  four-cylinder  combinations.  The 
Crossley  engines  have  also  been  improved  and  200  and 
even  1400  horsepower  types  are  now  built. 

We  must  not  forget  to  speak  of  the  Letourbe  engines. 
Since  1902  A.  Witz,  during  some  trials  with  a  triplex,  300- 
horsepower,  super-compression  Letourbe  engine  fed  by  a 
gas  producer  built  by  the  same  maker,  obtained  the  horse- 
power hour  with  81  lbs  df  coal  (anthracite,  from  Auzin) 
comtaining  14.8  per  cent,  of  volatile  materials  and  3  per 
cent,  of  cinders. 

The  "Splendid"  engine  also  merits  some  mention.  This 
engine  works  at  mean  compression,  but  the  surfaces  in 
contact  with  the  steam  are  reduced  as  much  as  possible. 

Although  the  quantity  of  fuel  consumed  depends  as  much 
upon  the  nature  of  the  motor  as  upon  the  gas  producers 
themselves,  we  have  still  thought  it  well  to  mention  the 
results  obtained. 

1.  'The  electric  station  of  the  Tunis  gas  works.  The 
station  which  supplies  the  current  for  lighting  the  Euro- 
pean and  native  town  comprises  three  Pier.son  gas  pro- 
ducers of  150  horsepower  each,  feeding  four  electro-gener- 
ating groups  driven  by  a  i6o-horsepower  Crossley  motor. 
The  fuel  used  is  coke,  all  of  which  is  obtained  from  the 
works  themselves,  as  described  in  these  columns  heretofore. 

2.  Water  pumping  station  of  the  town  of  Bale.  An  in- 
stallation of  pumps  with  motors  and  Otto-Deutz  gas  pro- 
ducers showed  a  consumption,  all  losses  included,  of  1.65 
lbs.  of  coke  per  horsepower  hour. 

3.  The  Dion-Bouton  Works  (Poteaux,  Seine,  France).  A 
Pierson  gas  producer  of  300  horsepower  feeds  six  forty- 
horsepower  motors,  each  driving  a  dynamo  for  the  supply 
of  power  and  lighting.  Anthracite  coal  is  the  fuel  used. 
The  consumption  amounts  to  .92  lbs.  per  horsepower  hour, 
including  ashes,  clinkers,  etc. 

4.  Thonwaaren-Fabrik  (Embrach,  Switzerland).  Three 
Dowson-Winterauther  gas  producers.  This  plant  is  not 
without  presenting  some  remarkable  features,  and  it  feeds 
four  motors  which  operate  three-phase  generators.  After 
a  continuous  trial  of  one  year's  duration  it  has  been  found 
that  the  consumption  per  effective  horsepower  hour  of 
coke  or  anthracite  does  not  exceed  an  average  of  1. 01  lb. 

5.  The  works  of  the  Fives-Lille  establisliment.  Two 
Letombe  gas  producers,  using  anthracite  coal,  supply  poor 
gas  to  a  300-horsepower  Letombe  motor.  The  consumption 
realized  during  ten  hours  trial,  made  by  M.  Witz,  did  not 
exceed  .81  lbs. 

6.  The  Barcelona  Tramways  Works.  The  plant  comprises 
three  Fichert-Heurtay  gas  producers,  each  of  200  horse- 
power, feeding  three  Crossley  engines,  two  of  165  and  one 
of  300  lK)ist]>n\\cr.  These  motors  drive  Tliiiry  dynamfis. 
The  consunii)li<in  per  hour  witliont  deducting  ashes  and 
including  the  fuel  consumed  during  stoppages,  etc., 
amounts  to  1.61  lbs. 

7.  The  works  of  the  Cassel  (Ociinaiiv')  p;]ectric  Tram- 
way  Company.  One  Pierson  rccujH  r.il.  .r  i.'.i'^  inodiKcr,  the 
consumptir)n  of  which  is  1.45  lbs.  dl  .\ii/in  » lose  burning 
coal  per  horsepower  hour,  ashes  anid  clinkers  imhided,  is 
used  for  feeding  three  Crossley  engines  wliich  drive  some 
electric  generators. 

8.  The  works  of  the  Societc  Glacicre  of  Paris,  at  Briclie, 
St.  Denis,  Seine.  A  Pierson  gas  producer  feeds  one  165- 
horsepower  Cros.sley  engine.  It  is  fed  with  An/in  close- 
burning  coal.  The  output  amounts  to  nineteen  iinunds  of 
ice  ])iT  pnund  of  (..al,  whereas,  willi  'tr.mi  engines  (if  the 
nio't  iiiipi .  .\ I  (I  I  \  [h;,  it  only  aiii'iuiil luan  seven  li> 
eight   ponnds  willi  I  he  satne  quan(il\   <>i  liiel 


Mr.  VV.  A.  Richard,  of  Aurora,  On!.,  has  pnrch.is.-d  a  50  k.  w. 
S.  K.  C.  alternator,  switchboard  anti  o.xciti-r  from  (lu-  iown  of 
Berlin,  Ont. 


THE  WESTINGHOUSE  EXHIBIT. 

At  the  Lewis  and  Clarke  Exposition,  Portland,  Oregon, 
in  the  building  devoted  to  machinery,  electricity  and 
transportation,  the  Westingliouse  Electric  and  Manufactur- 
ing Company  occupies  1,500  square  feet  of  floor  space. 
This  section  is  devoted  to  the  display  of  many  kinds  of 
generators,  motors,  controllers  and  instruments  of  every 
description. 

Starting  in  at  the  main  entrance  to  the  exhibit  the  at- 
tention of  the  visitor  is  attracted  by  a  400  kilo-watt 
Westinghouse-Parsons  turbo-generator  unit.  To  the  left  is 
a  show,  case  containing  all  the  standard  types  of  portable 
instruments,  and  just  behind  this  is  an  electrically  oper- 
ated distant  control  automatic  oil  circuit  breaker,  designed 
to  open  a  200  ampere  33,000  volt  circuit. 

Passing  on  down  the  aisle  are  seen  a  No.  92,  fifty  horse- 
power direct  current  and  a  No.  107  seventy-five  horse- 
power alternating  current  series  railway  motor,  and  a 
switch  group  of  the  multiple  control  system.  To  the 
right  is  a  group  of  type  .S  motors,  including  a  vertical 
type  machine,  a  25  kw.  rotary  converter  and  a  2  kw.  type 
S  generator  direct  connected  to  an  Ohmen  high  speed  en- 
gine manufactured  by  the  Ohmen  Engine  Works  of  San 
Francisco,  Cal.  Across  the  aisle  is  a  motor  generator  set 
consisting  of  a  150  horsepower  induction  motor  and  a  100 
kw.  direct  current  engine  type  generator,  and  in  immediate 
succession  are  a  group  of  type  R  direct  current  motors. 


Portion  ok  Westinghouse  Exhibit  at  Lewis  &  Clark 
Exposition,  Portland,  OREt;oN. 


1-6  to  I  horsepower,  a  120  kw.  revolving  field  self-con- 
tained A.C.  generator  and  a  100  hor.sepower  Type  HF  in- 
duction motor. 

In  the  rear  section  are  some  distinctive  types  of  Westing- 
house  transformers,  including  a  no  kw.  air  blast  tran.s- 
former,  a  number  of  Type  OD,  Type  N,  manhole  type. 
Five  OD  transformers,  ranging  from  7  1-2  to  25  kw.,  are 
mounted  on  the  wall.  On  turning  to  the  left  and  walking 
towards  the  main  cntraiicc  may  l)e  seen  a  group  of  in- 
duction motors,  Tyjies  H  and  CCI/  for  constant  speed 
work,  and  Types  F  and  C  f(n-  variable  speed  service.  A 
line  of  special  motors  both  A.C.  and  D.C.  for  crane  service 
is  ahso  shown.  Standard  switchboard  instruments,  coiiir- 
prising  voltmeters,  wattmeters,  ammeters,  power  factor 
meters,  etc.,  are  arranged  on  display  boards  against  the 
wall.  In  the  controller  section  are  found  an  oil-immersed 
aulo-starter  for  use  with  the  CCI/  motors,  a  rheostatic 
controller  for  the  Tyi^e  HF  motor,  an  elevator 
controller  used  with  Type  F  motors,  an  automatic  pump 
controller  and  finally  a  three-wire  doulile  voltage  control- 
ler for  use  with  direct  current  motor  in  machine  tool 
drive.  Near  the  center  of  the  exhibit  is  a  rope  hoist 
manufactured  by  the  Denver  Electric  Company,  to  which  is 
ennneeti'd  a  No.  103  A  Tvpe  V  induction  motor.  Various 
elassi  s  of  fu.ses  artisti.  ,1 1 1  \  ni  nved  on  a  board,  a  double 
thniu'   nil     .switch,    a  ininrupter,    choke  coil  and 

liuhl  nin-  .irreslers  roii,pl,  l,    i  h,  Mi-.plav. 

/I'll.  .  \1m1.ii  i.  ill.Miiin.i!.  J  "Westinghouse" 
displ.i\  .ii'ii  .,  ,iihl  li\  .  I  ,  iiiii'iii'I,  ,iir  lami)s  suspended 
from  aili:-(K  i;M<.Nrniik  p.r,K  li  mii;lit  be  mentioned  in 
Ihis  connection  that  the  entire  building  is  lighted  bv  lamps 
of  similar  pattern. 
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SPECIFICATIONS  FOR  ELECTRIC 
LOCOMOTIVES. 

The  Teuiiskamini;-  and  iS'orlheni  Ontario  Rail- 
way Commission  have  invited  tenders  for  the  fnr- 
nishinj^  of  four  electric  locomotives  for  the  opera- 
tion of  the  first  section  of  the  Tnuiskauiinj^  and 
Niirtliern  Ontario  Railway  from  North  Bay  to 
New  I.iskeard,  a  distance  of  about  135  miles.  The 
decision  to  adopt  electric  power  on  this  road  is 
rej^arded  as  a  most  important  step  and  one 
which  is  likely  to  have  a  wonderful  inlluence  upon 
the  i)rogress  of  electric  traction.  The  specifica- 
tions are  naturally  interesting  to  the  electrical 
fraternity,  and  are  printed  below: 

Sl'Kl'U-  K  A HONS. 

Clause  I.  Turpose.  These  .specifications  are  intended  to 
cover  the  supply  of  all  material  and  the  performance  of 
all  labor  incident  to  the  manufacture,  the  delivery  at 
North  'Bay,  Ontario,  and  the  commercial  test  upon  the 
line  of  the  Temiskaminji  and  Northern  Ontario  Railway  of 
four  or  more  electrically  operated  locomotives  for  the 
Temiskaming  and  Northern  Ontario  Railway  Commission. 
The  specifications  shall  be  considered  general  and  are  swh- 
mittcd  to  possible  tenderers  as  a  guide  to  their  engineers 
for  the  design  of  locomotives  which  they  will  recommend 
as  best  suited  to  the  requirements  set  forth  or  intended  to 
be  set  fiirth  lurein. 

Clause  2.  Terms.  Wherever  the  word  "Commission"  is 
u.sed  in  the.se  specifications  it  .shall  be  taken  to  mean  the 
Temiskaming  and  Northern  Ontario  Railway  Commi.ssion. 

Wlierever  the  word  "Contractor"  is  used  in  these  specifi- 
cations it  .shall  be  taken  to  mean  the  party  or  parties  to 
whom  .shall  be  let  the  contract  for  the  snpplv  of  the 
electric  locomotives  as  herein  specified. 

Wherever  the  word  "Kngineer"  is  used  in  these  specifi- 
cations it  shall  be  taken  to  mean  the  Engineer  of  the 
Temiskaming  and  Northern  Ontario  Railway  Commission, 
duly  appointed  bv  them  to  serve  in  such  capacity  inr  the 
electrical  e(|uipment  of  the  railwav  under  their  charge. 

Clause  3.  Contractor's  Drawings.  Immediately  after  the 
contract  for  these  locomotives  shall  have  been  awarded, 
and  before  materials  or  equipment  shall  have  been  ordered, 
or  the  work  of  construction  -commenced,  the  Contractor 
shall  prepare  a  complete  set  of  general  drawings  of  the 
locomotives  and  shall  submit  one  copy  of  each  drawing  to 
the  Knirineer  for  his  approval  ;  but  .such  approval  shall  not 
in  anv  wav  relieve  the  contractor  of  full  responsiliilitv  for 
the  correctness  of  the  design  or  for  the  proper  and  efficient 
working  of  the  electric  locomotive  supplied. 

After  drawings  shall  have  been  once  approved  bv  the 
Kngineer,  no  change  in  design  covered  bv  such  drawings 
shall  be  made  without  his  written  consent. 

After  all  drawings,  "-cneral  and  detail,  shall  have  been 
completely  revised  and  corrected,  the  contractor  shall  sup- 
plv  to  the  Commission  free  of  cost  three  full  sets  of  cor- 
rected blue-prints  of  such  drawings. 

Clause  4.  Number  required.  There  are  required  for  the 
operation  of  the  railwav  at  least  four  locomotives  :  two 
of  these  to  be  of  the  freight  class,  and  two  of  the  pas- 
senger class. 

The  locomotives  shall  be  identical,  with  the  exception 
that  a  jrear  ratio  shall  be  used  on  the  freight  locomotives 
which  shall  differ  from  that  used  on  the  passenger  loco- 
motives :  each  gear  ratio  to  be  chosen  as  best  suited  to 
the  service  requirements  of  the  locomotive  to  which  it  is 
nPpHed. 

Clause  5.  General  Conditions.  The  track  on  which  these 
locomotives  shall  operate  is  single  :  is  laid  upon  inavel 
ballast,  and  consists  of  steel  rails  weiFhins-  ei"ht\-  , 
pounds  per  vard,  A.S.C.E.  section,  laid  upon  taniar.-ir  ties 
y//  ^  y//  ^  55/_  There  is  but  one  overhead  bridpc  structure 
in  the  one  hundred  and  thirtv-five  miles  of  railwav  ;  and 
with  the  exception  of  a  few  short  trestles,  a  solid  roadbed 
is  continuous. 

The  uniform  clearance  from  top  of  rail  to  trollcv  wire  is 


approximately  twenty-one  feet  all  as  indicated  on  drawing 
maikeil  exlnhit  "C"  ;  the  jirolile  and  route  of  the  Railway 
are  shown  on  the  drawings  marked  Exhibit  "A"  and 
l>;xhil)it  "li".     The  gauge  of  the  track  is  standard. 

Clause  6.  Type.  It  is  intended  that  these  loe< )niotives 
shall  operate  from  a  supi)ly  of  single  pliase  alternating 
current  of  a  fre(|uenev  of  twenty-live  eveles  i)er  ^eeond. 
This  current  will  lie  supplied  at  a  potential  dillerencc  ol 
noniinally  sixty-six  hundred  volts  bet\\'een  overhead  con- 
ductor and  rail. 

Note  If  bidder  so  desire  he  may  <|uote  on  locomotives 
which  sliall  receive  their  ]i<n\er  from  a  three  ])hase  alter- 
nating current  circuit,  such  alternating  current  to  have  a 
licqucncy  of  twenty-five  cycles  per  second.  In  such  case 
the  bidder  shall  submit,  in  addition  to  his  locomotive 
specifications,  a  full  description,  with  suggestive  outline 
plans,  of  the  line  construction,  substation  equipment,  and 
power  house  electric  equipment  necessary  for  the  operation 
of  trains  evenly  distributed  over  the  135  miles  of  single 
track,  and  drawing  a  five  minute  total  maximum  of  five 
thousand  electrical  horse-power  in  units  up  to  one  thou- 
sand horse-power  ;  he  may  consider  the  average  total  load 
to  be  twenty-five  hundred  horsepower. 

The  body  of  the  locomotive  shall  be  of  rectangular  cross- 
section  ;  an  entrance  shall  be  provided  at  each  side  and 
each  end  of  the  cab. 

The  entire  locomotive  structure  shall  be  fire-proof. 

The  locomotive  shall  have  at  the  option  of  the  bidder 
three  or  four  driving  axles,  to  each  of  which  shall  be 
geared  an  electric  motor. 

Clause  7.  Capacity.  A  locomotive  of  the  passenger  class 
shall  be  capable  of  making  the  trip  from  North  Bay  to 
New  Liskeard  in  two  hours  and  fifty  minutes  with  a  train 
of  two  hundred  and  fifty  tons,  exclusive  of  the  locomotive. 
Tn  performing  such  service  the  temperature  rise  in  any  part 
of  the  motors  shall  not  exceed  at  any  time  85°C.  above 
an  air  temperature  of  250C.  The  locomotive  .shall  be 
capable  of  continuous  efficient  running  at  speeds  lower 
than  those  involved  in  the  above  requirement. 

Note. — There  are  sixteen  permanent  sidings  located  along 
the  line  at  distances  from  North  Bay  as  indicated  on  ac- 
companying Exhibit  "E"  at  which  stops  of  one  minute 
each  shall  be  made. 

.^  locomotive  of  the  freight  class  .shall  be  capable  of 
hauling  a  train  of  twelve  hundred  tons,  exclusive  of  the 
locomotive,  from  New  Liskeard  to  North  Bay,  making 
stops  at  each  siding.  Tn  climbing  the  grades,  which  do 
not  exceed  one  per  cent,  and  are  of  a  maximum  length  of 
'^,P'Oo  feet,  the  speed  of  the  train  shall  not  fall  below  ten 
miles  per  hour. 

Bidder  .shall  state  the  speed  which  the  freight  locomotive 
\^  ill  be  capable  of  developing  upon  a  straight  and  level 
section  of  track,  such  as  defined  on  pages  it  and  12  of  the 
rqo2  report  of  the  Committee  of  Standardization  of  the 
.American  Institute  of  Electrical  Engineers. 

Bidder  .shall  state  the  time  required  by  the  proposed 
locomotive  in  bringing  this  twelve  hundred  ton  train, 
upon  a  straight  and  level  track,  to  its  free  running  speed. 
He  shall  also  state  the  maxinumi  tractive  effort  which 
this  locomotive  can  exert  under  conditions  of  a  lowering 
of  twenty  per  cent,  in  the  supplied  troUev  voltasre.  Under 
these  conditions  there  shall  not  be  developed  at  anv  time 
in  the  motors  a  temperature  rise  of  more  that  85°C.  above 
an  air  temperature  of  250C.  The  locomotives  shall  be 
capable  of  performing  dail\-  the  services  above  described 
without  developing  a  rate  of  depreciation  greater  than 
that  common  in  direct  current  railx^av  practice. 

Tn  calculating  the  tractive  effort  it  shall  not  be  consid- 
ered possible  for  the  locomotive  to  exert  on  drv  clean 
rails,  without  sand,  a  draw-bar  pull  in  excess  of  twenty- 
five  per  cent,  of  the  weight  ui^on  its  driving  axles. 

Clause  R.  Control.  Each  locomotive  shall  be  equipped 
with  control  apparatus  for  the  electric  motors  and  the  air 
brake  system  in  such  a  manner  as  to  be  capable  of  beinsr 
handled  from  cither  of  Uvo  cabs  located  one  at  each  end  of 
the  locomotive.  The  locomotives  .shall  be  so  equipped  as 
to  be  capable  of  control,  when  coupled  together,  from 
either  cab  of  either  locomotive  ;  the  air  compressors  and 
main  reservoirs  .shall  be  arranged  to  be  workable  in  mul- 
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liple  so  that  each  shall  take  its  share  of  the  breaking 
duty. 

Manipulation  of  the  control  shall  be  done  by  means  of 
compressed  air,  though  other  and  manual  ineans  shall  be 
supplied  which  can  safely  be  used  in  the  event  of  temporary 
failure  of  the  pneumatic  ecpiipment.  The  current  collector 
shall  be  of  the  bow  type  having  sliding  contact,  ^^•ith  a 
centrally  located  overhead  trollev  wire.  To  insure  distri- 
bution of  the  wear  of  the  collector  the  working  conductor 
will  be  staggered  in  a  horizontal  plane. 

Clause  9.  Wiring.  All  high  tension  wiring  shall  be  care- 
fully insulated  and  carried,  with  as  short  leads  as  may  be 
possible,  in  suitable  grounded  metallic  tubing.  All  wiring 
and  contacts  shall  be,  so  far  as  reasonable,  protected  from 
possible  contact  with  the  persons  of  those  legitimately  en- 
gaged in  the  prosecution  of  their  duties  upon  the  locomo- 
tive. All  reasonable  and  proper  precaution  shall  be  taken 
to  make  the  mounting  upon  and  the  operation  of  the  loco- 
motive safe. 

Clause  10.  Protection.  All  the  electric  equipment  shall 
be  protected  in  the  best  manner  known  from  possible  injury 
due  to  lightning  discharge  or  switching  effects. 

Clause  IT.  Heating  Apparatus.  There  shall  be  installed 
upon  each  locomotive  a  heater  of  capacity  sufficient  to 
supply  steam  for  the  proper  heating  of  six  passenger  cars 
of  ordinary  dav  coach  of  Pullman  type,  complete  with 
piping  and  hose  connections,  as  recommended  bv  the 
Master  Car  Builders'  Association. 

Clause  12.  Trucks,  Fenders,  etc.  Each  locomotive  shall 
be  provided  with  single  axle  leading  and  single  axle  trail- 
ing trucks  ;  these  trucks  to  talce  only  such  share  of  the 
weight  of  the  locomotive  as  will  enable  them  surely  to 
perform  their  proper  guiding  and  steadying  functions. 
There  shall,  be  provided  moreover  at  each  end  of  the  loco- 
motive a  strong  and  suitable  fender  or  cow-catcher. 

Couplers  are  to  be  of  the  vertical  plane  automatic  type, 
all  as  specified  on  pages  44  to  51  of  the  Master  Car  Build- 
ers' Association's  Standards  and  Recommended  Practice, 
1904. 

An  efficient  track  sanding  system  of  capacity  not  le.ss 
than  five  cubic  feet,  pneumatically  operated  with  multiple 
unit  control,  is  to  be  provided. 

Clause  13.  Brakes.  Each  locomotive  is  to  be  equipped 
with  a  system  of  automatic  air  brakes  complete  with  com- 
pressor, main  reservoir,  double  scale  gauge,  and  duplicate 
control  outfit,  suitable  for  the  safe  and  ready  management 
of  a  train  of  fiftv  emptv  cars. 

Each  locomotive  shall  be  equipped  with  piping,  valves, 
and  whistle  for  the  operation  of  an  air  signal  systemi  ; 
this  shall  be  properly  connected  to  the  compressed  air 
system  above  outlined. 

A  suitable  double  end  whistle  set  with  cut  out  cocks, 
valves  and  auxiliary  air  reservoir  shall  be  installed  in 
each  locomotive. 

Clause  14.  Measuring  Instruments.  Proper  and  efficient 
instruments  shall  be  provided  for  the  continuous  measure- 
ment of  current,  voltage  and  power  supplied  to  the  main 
motors  ;  also  a  recording  wattmeter. 

Clause  15.  Guarantee.  Contractor  .shall  guarantee  the 
mechanical  strength  and  durabilitv  of  all  parts  of  the  loco- 
motive, and  shall  hold  himself  liable  to  replace,  when 
called  upon  to  do  so,  any  and  all  portions  of  the  equip- 
ment, which  with  ordinarv  care  shall  have  proven  them- 
.selves  unsuitable  or  defective  within  a  period  of  one  year 
after  the  formal  acceptance  of  the  locomotives  by  ' the 
Commission. 

Clause  16.  Tests.  Each  locomotive  shall  be  operated 
under  ^rdinary  service  conditions  on  the  (racks  of  the 
Temisk^ming  and  Northern  Ontario  Railw,i\-  liv  ihc  Con- 
tractor without  expense  1m  the  CoiTimissi(  .n  |..r  a  ]nii,,(l  of 
two  weeks  after  the  lino  and  road  bed  sli.ill  h,i\o  been 
prepared  for  such  tests  ;  and  diirin-  this  inri..,I  i|  sh.ill  In- 
submitted  to  sneh  tests  .,s  «  I'l  1,c  icquiiod  l,v  the  iMminicr 
of  the  Commission  (o  s.ili^U  Imnsrlf  (l,.it  the  re(|uireinenl  s 
of  the  spccificaf  irais  an.1  ,.aii!a,<     liall  l,,,ve  been  met. 

In  addition  In  tli,  ^  1,  1  ...maii  niea.surements  bv 
dynamometer  car  on  (h.  m  mI,  a  tiu-  Temiskaming  and 
Northern  Ontario  Railv  ,-  l,  ,M  la  made  of  the  draw-bar 
pull  possible  at  variou  i  -  .i  mder  voltage  conditions 
similar  to  those  under  whi,  !i  1  h,  Incomotive  is  to  be  ojier- 
ated  in  actual  daily  sirvicc  ;  and  of  power  and  curren) 
consumption  under  oiKralin^f  conditions. 

In  case  of  failure  of  (hi-  locomotive  or  anv  iiarl  of  its 
equipment  to  meet  tla  i "  .  ;  1  k  ations  there  s!i;,Il  1„  allnu  ed 
the  Contractor  re.r..  aia  1 inae  to  remedy  i1m  .mu  Should 
the  Contractor  be  unahU  t-  do  so  it  shall  be  the  ])i  ivilcge 
of  the  engineer  to  reiect  the  locomotive  as  un.snitablc  for 
the  requirements  of  the  Commission. 

In  the  event  of  the  passenger  locomotive  failing  to  meet 
the  time  condition     above  specified    the    Commission  may 


f'educt  from  moneys  due  to  or  to  become  due  to  the  Con- 
tractor a  sum  equal  to  one  per  cent,  of  the  contract  price 
for  every  five  minutes  taken  by  the  locomotive  with  the 
250  ton  train  beyond  the  specified  time. 

In  the  event  off  the  freight  locomotive  failing  to  haul  in 
the  specified  manner  the  1,200  ton  train  the  Commission 
may  deduct  from  moneys  due  or  to  become  due  to  the 
Contractor  a  sum  equal  of  one  per  cent,  of  the  contract 
price  for  every  10  tons  or  fraction  thereof  by  which  the 
maximum  train  which  it  can  so  haul  is  less  than  1,200 
tons. 

The  locomotive  shall  not  be  offered  to  the  Commission 
for  acceptance  until  the  Contractor  shall  have  secured 
written  approval  of  them,  for  such  acceptance  from  the 
Engineer. 

INSTRLCTIO.NS    lO  BIDDl-RS. 

Bids  will  be  received  by  the  Temiskaming  and  Northern 
Ontario  Railway  Commission  up  to  October  31st,  1905,  for 
the  manufacture,  deliverv  and  test,  according  to  the  ac- 
companying specifications,  of  four  or  more  electric  locomo- 
tives ;  such  to  be  operated  bv  single  phase  alternating  cur- 
rent (except  as  indicated  in  "Note"  under  clause  (6)  of 
the  .specifications)  . 

Each  bid  shall  be  enclosed  in  a  sealed  envelope  marked 
"Tender  for  Electric  Locomotives,"  and  addressed  to  the 
vSecretary,  Temiskaming  and  Northern  Ontario  Railway 
Commission,  25  Toronto  Street,  Toronto,  Ontario. 

Prices  .shall  be  submitted  for  locomotives  delivered  com- 
plete on  the  understanding  that  at  least  four  locomotives 
will  1)6  purchased  ;  moreover  bidder  .shall  submit  a  unit 
price  at  which  he  is  willing  to  enter  into  contract  for  the 
immediate  supplv  of  one  or  more  additional  locomotives 
of  essentially  the  same  design. 

Bidder  shall  submit  with  his  tender  detailed  specifica- 
tions of  the  locomotive  he  proposes  to  furnish,  which, 
along  with  these  instructions,  general  specifications,  and 
drawings  mentioned  below  shall  form  a  part  of  the  con- 
tract to  be  entered  into. 

Bidder  shall  submit  with  his  tender  drawings  as  follows: 

I.  Outline  drawing  of  locomotive,  showing  general  di- 
mensions, and  general  design  of  each  main  part. 

II.  Diagram  showing  the  arrangement  of  circuits,  and 
apparatus  proposed  for  the  electric  operation  of  the  pro- 
pelling motors  and  of  the  auxiliarv  equipment. 

III.  Outline  drawing  of  the  air  equipment,  giving  name 
of  maker  and  general  description  and  capacities  of  parts. 

IV.  Diagram  showing  the  approximate  gross  weight  of 
the  locomotive,  and  the  distribution  of  this  weight  upon 
the  various  axles. 

V.  Curves  and  diagramis  as  follows,  showing  the  charac- 
teri.stics  of  the  motors  :  speed-time  ;  ampere-time  ;  volt- 
time  ;  ampere-speed,  tractive  effort,  power  factor,  effi- 
ciency, field  losses,  armature  losses,  core-losses,  brush 
losses;  time  required  with  various  loads  to  bring  (a) 
fields  and  (b)  armature  from  an  air  temperature  of  2S°C. 
to  a  temperature  of  loooC.  ;  temperature  rise  with  various 
currents  in  (  a  )  fields  of  motor,  and  (b)  armature.  If  the 
performance  of  other  locomotive  apparatus  shall  effect  the 
net  transformation  of  the  supplied  electric  power  into  me- 
chanical power  such  as  transformer,  motor-generator  sets, 
or  other  intermediate  equipment,  then  the  performance  of 
these  shall  be  indicated  bv  suitable  curves  or  tables. 

Bidder's  specifications  shall  describe  completely  all  parts 
of  the  equipment,  and  shall  include  a  list  of  these  parts, 
and  of  the  tools,  fixtures,  etc.,  to  be  provided. 

It  shall  further  contain  these  dimensions  :  — 

General  :   Diameter  of  driving  wheels. 

Total  wheel  base. 

Rigid  wheel  base. 

Length  over  all. 

Total  height  of  locomotive  above  rail. 

Overall  width  of  locomotive. 

Diameter  of  driving  axle  and  si/e  of  bearings. 

Nnml)er,  size,  location  and  ino\ement  of  windows. 

Number,  size,  location  and  movement  of  doors. 

Motors  :   Clearance,  armature  periphery  to  pole-face. 

Diameter  of  commutator. 

T<ength  and  thickness  of  brush. 

<"|  .i'  r.ili<i  "f  r  ich  class  of  locomotive. 
I  la    v.iiiii  1,1    a,rm  will   contain  clauses  protecting  the 

Miami   a  n  !i   la  nionetarv  loss  due  to  patents,  negligence, 
!iiii,!ial  ,a    w  Mi-kin.inship,  or  to  use  of  unproven 
'  iM  y\   «  \      'mental  apparatus  being  per- 
iiiri.M   1,1  l„    11  .J,  I.    ati.i.iiii-  will  be  allowed  rca.sonablc 
tunc  t(,  K-medv  .h-IC^ts  appe.iring;  of  the  effectiveness  of 
such  reiiicdv  the  Isnvineer  shall  be  the  final  .judge.' 

Bidder  shall  spciifv  the  earliest  time  of  delivery,  readv 
I'lr  test,  w  liich  he  will  guarantee  for  each  and  every  locomo- 
tivr,  siuh  time  to  date  from  the  period  of  formal  signing 
(if  cntraet  bv  the  parties  thereto.  In  the  event  of  this 
'.onlrail  lime  being  exceeded  a  penalty  of  twcntv-five  dol- 
lars I  .'^  's  "<0  per  day  per  locomotive  "for  each  day  of  such 
rxeiss  shaM  lie  forfeited  to  the  Commission  bv  the  Contrac- 
tor, which  monev  may  be  deducted  from  money  due  or  to 
become  due  to  the  Contractor. 

The  Commission  reserves  the  right  to  reject  any  or  all 
bids  ;  the  lowest  tenderer  will  not  nece.s.sarilv  be  consi- 
dered the  best  bidder. 
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INVENTION  DEVELOPMENT 

IN  THE  ELECTRICAL  FIELD 


New    Incandescent    Lamp  A    Frcncliman  namod 

Canello  has  devised  a  new  incandescent  lamp  having 
a  filament  formed  of  oxides  of  alkaline  eai  tlis  covered 
with  a  thin  laver  of  metallic  osmium. 


Metalized  Filament.-  In  a  paper  read  before  the 
Ohio  Electric  Light  Company,  Mr.  ¥.  W.  Wilcox  de- 
scribes a  new  filament  which  is  the  result  of  a  discovery 
made  at  the  research  laboratory  of  the  General  Electric 
Company  at  Schenectady,  N.  V.,  and  has  been  de- 
veloped by  the  laboratory  of  the  lamp  works  of  the 
same  company  at  Harrison,  N.  J.,  where  it  is  now  un- 
der production.  In  order  to  understand  the  nature  of 
this  new  filament  and  the  processes  employed  to  obtain 
it,  it  will  be  well  to  first  explain  how  the  ordinary  car- 
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The  present  filament  (as  may  be  seen  in  a  hig-h  candle- 
power  lamp)  starts  dim  and  surges  up  to  the  full  bright- 
ness, whereas  with  the  new  filament  this  is  reversed, 
that  is,  it  is  very  bright  at  starting  and  then  declines  to 
normal  brightness.  The  practical  effect  of  these  new 
processes  on  the  filament  is  to  make  it  more  refractory, 
i.  e.,  capable  of  withstanding  a  higher  temperature  for 
a  given  rate  of  deterioration.  This  enables  the  fila- 
ment to  give  a  greater  amount  of  light  per  unit  of  sur- 
face, i.  e.,  operate  at  a  higher  efficiency. 

The  actual  gain  in  efficiency  is  twenty  per  cent,  over 
present  highest  standard  efficiency  of  incandescent 
lamps.  This  is  a  considerable  gain,  the  value  of  which 
can  probably  be  better  appreciated  by  reference  to 
curves  in  Fig.  i.  These  curves  show  the  useful  life 
performance  at  various  efficiencies  for  the  new  and  old 
filaments  and  the  radical  improvement  in  life  values  is 
graphically  portrayed. 

The  feature  of  special  interest  in  these  new  lamps  is 
the  improved  carbon  filament  which  gives  a  veritable 
two  and  one-half  watts  per  candle  lamp — securing  a 
clear  gain  of  twenty  per  cent,  in  efficiency  for  the  same 
life  and  candle-power  performance  over  the  present 
standard  3.1  watts  per  candle  lamp — marking  the  great- 
est improvement  in  lamp  quality  since  the  introduction 
of  the  treated  filament. 


Fig.  I.— Curves  of  Useful  Life  at  Various  Efficiencies 
FOR  New  and  Present  Filaments. 

bon  filament  is  produced.  As  is  generally  known,  lamp 
filaments  are  at  present  made  by  squirting  a  solution  of 
cotton  or  other  form  of  cellulose  through  a  die  forming 
a  thread  or  fibre  which  is  then  hardened  and  dried. 
After  shaping  into  the  required  form  for  the  lamp  fila- 
ment, this  is  carbonized  by  heating  in  a  muffle.  This 
produces  the  raw  carbon  or  base  filament,  as  it  is  called. 
These  base  filaments  are  then  separately  heated  (by 
passing  current  through  them)  in  a  vessel  exhausted  of 
air  and  containing  only  hydrocarbon  vapor.  This  coats 
the  filament  with  a  shell  or  layer  of  graphite  carbon  and 
the  filaments  are  then  said  to  be  "treated"  filaments 
and  this  is  the  completed  form  of  the  present  filament. 

The  new  filament  is  obtained  by  applying  additional 
processes  to  the  present  carbon  filament,  which  include 
heating  the  filament  in  the  electric  furnace  at  a  tempera- 
ture of  from  3,000  to  3,700  degrees  centigrade.  This 
"firing",  as  it  is  termed,  is  performed  both  before  and 
after  treating.  This  results  in  producing  an  exceedingly 
pure  form  of  carbon  having  considerably  less  specific 
resistance  and  greater  density  than  the  present  filament. 
The  process  also  changes  the  temperature  coefficient 
from  negative  to  positive. 


New  "Wunder"  Arc  Lamp — The  Ball  Electric  Com- 
pany, of  Brooklyn,  N.Y. ,  have  placed  on  the  market  a 
direct-current  constant-potential  enclosed  arc  lamp, 
called  the  "Wunder."  This  lamp  has  been  constructed 
to  burn  on  100  to  130  volt  direct-current  circuits,  and  is 
adjusted  to  consume  five  amperes  of  current,  which  is 
the  accepted  standard.  This  current  may  be  varied, 
however,  one  way  or  the  other.  Ample  provision  is 
made  for  the  liberation  of  heat  above  the  arc  enclosure 
to  prevent  the  transmission  of  any  additional  heat 
to  the  operating  works,  with  its  deteriorating  effect  on 
the  insulated  wire  of  the  magnets.  The  lamp  contains 
an  efficient  vent  for  the  escape  of  gases.  The  supply 
of  oxygen  to  the  arc  is  restricted  in  such  a  manner  as  to 
insure  long  life  to  the  carbon.  The  length  of  the  lamp 
is,  over  all,  26' inches.  The  operation  of  feeding  the 
mechanism  of  the  lamp  is  actuated  by  double  solenoids 
with  a  U-shaped  armature,  which  is  connected  to  a 
dash-pot  and  clutch  by  a  rod,  the  whole  being  mounted 
on  a  central  tube  carrying  the  upper  carbon  holder.  It 
is  asserted  that  the  lamp  will  burn  from  150  to  170 
hours  with  one  set  of  carbons.  The  most  satisfactory 
result  in  the  life  of  tlio  lamp  is  dependent  upon  the 
quality  of  carbons  used  and  the  amount  of  current 
consumed. 

New  Induction  Motor — The  services  of  Mr.  H.  M. 
Hobart,  of  London,  Eng.,  a  well  known  authorit}^  on 
induction  motor  design,  wore  retained  by  the  Commer- 
cial Electric  Company,  of  Indianapolis,  with  the  result 
that  a  new  line  of  induction  motors  has  been  placed  on 
the  market.     It  is  w  ell  known  that  in  order  to  produce 
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a  high  power  factor  in  induction  motors  it  is  essential 
that  there  shall  be  a  limited  clearance  between  the 
rotor  and  stator.  In  the  present  motor  the  design  of 
the  stator  frame  and  stator  head  is  such  that  an  equal 
division  of  this  clearance  is  always  secured  and  main- 
tained, it  being  an  impossibility  to  assemble  the 
machine  in  such  a  manner  as  to  give  the  rotor  an 
unequal  air-gap  on  opposite  sides.  In  order  to  reduce 
the  wear  of  the  rotor  shaft  to  a  minimum,  very  large 
bearing  surfaces  have  been  provided.  The  bearings 
are  also  so  designed  that  if  the  operator  should  flood 
them  with  oil  no  damage  to  the  machine  could  possibly 
occur.  The  bearing  linings  are  duplicate  and  inter- 
changeable, thus  it  is  claimed,  making  the  replacement 
of  the  bearing  a  much  more  simple  and  less  expensive 
matter  than  is  involved  in  the  accurate  readjustment  of 
"adjustable"  bearings.  The  shaft  is  accurately  ground 
to  gauge,  the  bearings  are  polished  and  the  rotors  are 
mounted  on  the  shaft  by  means  of  hydraulic  pressure. 
V^entilating  apertures  are  provided  across  the  faces  of 
the  stator  and  rotor  cores,  thereby  causing  a  free 
circulation  of  air  and  insuring  cool  operation. 

New  Single-Phase  Traction  Motor. — A  new  type 
of  single-phase  motor  has  been  designed  by  Bruce 
Peebles  &  Company,  of  East  Pilton,  Edinborough. 
The  motor  is  of  the  compensated  repulsion  type.  For 
a  two-pole  field  there  are  four  brushes,  two  carrying 
the  main  current  and  the  other  two  being  short- 
circuited.  To  simplify  the  construction,  one  of  the  four 
brushes  has  been  discarded  in  a  recent  improvement, 
leaving  but  three  placed  approximately  120  degrees 
apart.  Two  of  these  brushes  are  short-circuited,  thus 
acting  as  the  brushes  for  the  repulsion  action,  while 
the  pair  together  acts  as  a  single  brush  for  carrying  the 
main  current.  In  still  another  type,  control  is  obtained 
by  means  of  an  induction  regulator  acting  upon  the 
field  ot  the  motor.  The  stator  consists  of  a  high- 
potential  winding  which  acts  as  the  primary  of  the 
transformer,  the  secondary  of  which  supplies  low  low- 
voltage  current  to  the  armature.  The  advantages  of  this 
arrangement  are  said  to  be  simplicity,  lightness  and 
efficiency  equal  to  that  of  any  other  system,  while  giv- 
ing a  higher  power  factor. 


New  Storage-battery  Cell  without  Lead — An  interest- 
ing account  of  a  new  storage-battery  cell  which  does  not 
make  use  of  lead  in  the  electrodes  was  given  by  Dr. 
Grefenberg  at  a  recent  meeting  of  the  German  Bunsen 
Society  at  Carlsruhe.  The  positive  electrode  is  formed 
of  black  nickel  hydrate,  obtained  by  chemical  oxidation 
of  the  lower  nickel  hydrate  formed  at  the  anode  in  an 
electrolytic  cell.  The  negative  electrode  is  formed  of 
iron  powder,  obtained  by  reducing  ordinary  forge 
scales  of  iron  oxide  by  hydrogen  gas  at  380°  C.  The 
nickel  oxide  is  then  mixed  with  40  per  cent,  graphite, 
and  the  pulverized  iron  with  10  per  cent,  of  the  same, 
this  graphite  being  covered  with  a  coating  of  electro- 
deposited  nickel  before  use.  The  materials  are  then 
pressed  into  briquettes,  and  these  are  enclosed  in  small 
capsules  of  thin  nickel  sheet,  and  again  submitted  to 
pressure.  Ten  of  these  charged  capsules  are  joined 
together  to  form  the  positive  and  negative  plates  of 
the  cell.  The  author  exhibited  such  a  cell,  containing 
six  pairs  of  plates,  enclosed  in  a  box  of  sheet  steel, 
this  box  being  pressg^  out  of  one  sheet,  and,  therefore. 


without  joints.  The  total  weight  ot  this  cell  was  three 
kilograms,  made  up  as  follows  :  Active  materials  ot 
the  cell,  900  grams  ;  metal  capsules  and  supports,  750 
grams;  electrolyte,  625  grams;  steel  box,  etc.,  725 
grams  :  total,  3,000  grams.  The  electrolyte  used  is  a 
20  per  cent,  solution  of  potassium  hydrate.  Under 
normal  conditions  of  four  hours'  discharge  the  cell 
yields  35  to  40  ampere-hours,  with  a  mean  electro- 
motive force  of  1.23  volts,  representing  16  to  18  watt- 
hours  per  kilogram  of  total  weight.  The  capacity  of 
the  cell  diminishes  only  slightly  with  increasing  current 
densities,  so  that  it  is  especially  adapted  for  use  on  a 
large  scale.  By  quick  discharge  after  charging,  the 
current  efficiency  of  the  cell  is  95  per  cent,  and  the 
energy  efficiency  65  per  cent.  Twenty-four  hours  after 
charging,  the  corresponding  figures  are  63  per  cent, 
and  42  per  cent. ,  respectively.  This  diff'erence  arises 
from  the  gas  production  and  self-discharge  which 
occurs  on  standing,  due  to  decomposition  of  the  water 
in  the  cell.  The  iron  electrodes  are  acted  upon  by  air, 
so  that  transport  of  the  cell  is  not  eff"ected  without 
difficulty.  The  reduced  iron  electrode  burns  in  air, 
while  the  oxidized  electrode  oxidizes  further  to  the 
higher  oxide,  and  this  oxide  is  very  troublesome  to 
again  reduce  to  the  metallic  state.  On  the  other  hand, 
the  new  form  of  secondary  cell  stands  rough  usage  well, 
and  short-circuiting  does  not  even  harm  it.  After  100 
discharges  the  cell  loses  only  12  percent,  of  its  original 
capacity  ;  after  200  this  loss  has  risen  to  17  per  cent. 
The  cause  ot  this  depreciation  is  not  yet  explained. 


NEW  INDUSTRIAL  PLANT. 

The  Keewatin  Flour  Milling  Company  have  closed  a 
contract  for  the  machinery  of  one  of  the  largest  flour 
mills  on  the  continent.  The  equipment  will  be  equal 
to  40,000  barrels  a  day  and  provision  has  been  made 
for  a  further  output  of  20,000  barrels. 

■The  successful  tenderers  were  the  Allis-Chalmers 
Company,  of  Milwaukee,  who  have  built  many  large 
flour  mills  in  the  United  States.  The  amount  involved 
will  be  about  $225,000.  A  considerable  portion  of  the 
machinery  will  be  constructed  at  the  works  of  Allis- 
Chalmers-Bullock,  Limited,  in  Montreal.  The  contract 
calls  for  the  installation  of  the  Universal  bolter  system 
throughout.  The  power  is  derived  from  the  Lake  of 
the  Woods  and  wherever  possible  electricity  will  be 
used  in  the  operation  of  the  plant.  A  separate  water- 
wheel  will  be  installed  to  generate  the  current,  and  the 
elevator  of  500,000  bushels  capacity,  the  car  pullers, 
the  wheat  shovels,  the  passenger  and  freight  elevators, 
the  cooper  shops,  etc.,  will  be  run  by  electricity. 

The  mill  building  and  elevator,  now  under  con- 
struction by  the  Macdonald  Engineering  Company,  of 
Chicago,  will  be  completed  by  the  ist  of  January. 
Mr.  John  Mather,  of  Ottawa,  is  president  of  the 
•company  and  a  nimiber  of  Ottawa  capitalists  are 
interested. 


Mr.  Isliam  Randolph,  hydraulic  engineer,  Chicago,  has 
designed  a  scheme  for  the  building  of  a  wing  dam  for  the  Queen 
Victoria  Park  Commissioners  to  raise  the  level  of  the  water  in 
tlio  t-ity  waliTworks  intake.  A  concrete  tower,  seven  feet  square 
,iTul  nri\  riL;lii  feet  high,  will  be  erected  on  the  shore,  and  upset 
iiilii  llu-  sh.ilKnv  water  near  shore,  where  it  will  lie  on  the  bottom, 
((H  niiiit;  .1  submerged  dam.  The  tower  will  be  built  in  sections, 
roiini  i  icil  In  lieavy  chains.  When  it  falls  into  the  river  the 
IS  will  hieak  apart,  so  that  ihg  dam   will  conform  to  the 
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THE  CANADA  WATER  TUBE  BOILER. 

The  Canada  Foundrv  Company,  Limitod,  haw  aciiuiioci  tlio 
patent  rights  to  inaiuifacture  in  Canada  llio  "Atlas"  waU-r  tube 
boiler  so  well  known  in  the  United  States.  It  will  bo  lalkni  the 
"Canavla"  boiler,  and  we  iniderstand  that  a  numbor  of  onlors 
have  already  been  booked  for  early  delivery. 

GENER.\L  DESUiN. 
riio  Canada  boiler  is  built  on  simple  straight  lines.  It  eonsisls 
mainly  of  three  drums  and  two  water-legs  extending  crosswise 
and  the  tubes  running  lengthwise;  thus  all  tube  surfaces  run  in 
one  direction  and  all  plate  surfaces  in  another,  producing  universal 
tiexibility  and  the  avoidance  of  the  imfortunale  results  oft-times 
experienced  from  iiiuvumI  exp.msieii  uul  i  entiaction  as  between 
the  thin  tubes  and  the  thick  plates  et  Ji  unis  w  lu-ii  both  tubes  and 
drums  nm  lengthwise.  Thai  ihr  loni;iliuliiial  expansien  ami  con- 
traction is  uniform  and  general  1  liroui; hoiil  the  entire  width  and 
height  of  this  boiler  has  been  delinitel)-  establislied  b}-  actual 
measurements  taken  at  top  and  bottom  before  firing  and  again 
after  full  working  pressure  has  been  reached.  The  expansion 
and  contraction  of  the  tubes  is  well  taken  care  of  by  mounting 
the  rear  water-leg  on  rollers,  thus  efTectually  preventing  injury 
or  danger  from  these  stresses. 

An  important  and  original  feature  in  the  general  design  is  that 
the  water-legs  are  formed  b_v  the  continuation  of  the    plates  of 


dnm\,  thus  loi  iuinga  throat  or  opening  of  contracted  area  which 
inleri  upts  the  free  passage  of  the  water.  In  the  Canada  water- 
lube  boiler  the  drums  run  crosswise  and  the  throats,  or  openings, 
extend  the  full  length  of  both  drums  and  legs. 

The  water  is  fed  into  the  purifier,  whence  it  overflows  into  the 
rear  drum  and  passes  down  into  the  rear  leg,  thence  through  tl  e 
inclined  tubes  to  the  front  leg  and  upwards  into  the  front  drum 
where  the  globules  of  steam  generated  in  the  tubes  are  liberat- 
ed and  carried  through  the  superheating  tubes  to  the  steam 
drum.  Meanwhile  the  water  continues  its  flow  through  the 
equalizing  tubes  to  the  rear  drum,  joining  the  feed  current  at  that 
point. 

The  regular  movement  of  all  the  water  in  the  circuit  just 
described  indicates  uniform  temperature  in  all  the  water-tubes, 
and  when  an  unimpeded  circuit  has  been  established  in  the 
manner  just  explained,  a  maximum  supply  of  dry  steam  will  be 
delivered.  When  the  circulation  is  sluggish,  the  water  does  not 
so  readily  absorb  the  heat  and  wet  steam  and  a  smaller  quantity 
of  it  must  be  expected.  It  will  be  noted  that  while  the  design  of 
this  boiler  admits  with  equal  facility  the  use  of  either  the  vertical  or 
the  horizontal  flame  travel,  the  illustrations  herewith  show  the  ver- 
tical, it  being  preferred  lor  several  reasons,  not  the  least 
important  of  which  is  that  a  more  uniform  distribution  of 
the  heat  arising  from  the  grates  is  obtained  by  first  passing  the 
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which  the  shells  of  the  front  and  rear  drums  are  composed. 
Thus  no  flanged  plates  or  riveted  seams  whatever  are  exposed 
either  to  the  fire  or  hot  gases  at  any  point.  The  value  of  this 
form  of  construction  lies  in  the  fact  that  it  eliminates  the  possibil- 
ity of  the  crystallization  of  plates  and  rivets  and  consequent  cracks 
and  annoying  leaks  at  the  seams  arising  from  overheating  and 
unequal  expansion  and  contraction  of  double  metal  thickness, due 
to  exposure  to  flames  and  furnace  gases  of  high  temperature. 

Another  exclusive  and  very  valuable  feature  of  the  design  is 
the  arrangement  for  passing  the  steam,  after  leaving  the  vessels 
containing  water,  through  a  series  of  superheating  tubes,  where;^ 
in  it  loses  every  particle  of  moisture  and  is  heated  to  a  tempera- 
ture many  degrees  higher  than  that  normal  to  its  pressure. 

Xo  matter  how  large  the  boiler,  there  is  only  one  steam  drum, 
consequently  the  entire  product  of  the  boiler  can  be  piped  out  of 
a  single  steam  opening.  This  means  a  large  saving  in  the  cost 
of  piping. 

All  parts  of  the  Canada  boiler  are  designed  for  a  safe  working 
pressure  of  160  pounds  per  square  inch  with  a  safety  factor  of 
more  than  5. 

CIRCULATION. 

From  a  circulation  standpoint  one  of  the  most  objectionable 
features  of  the  ordinary  type  of  water-tube  boiler  is  the  drum  run- 
ning parallel  with  the  water-tubes,  because,  since  the  diameter 
of  this  drum  is  always  less  than  the  width  of  the  water-legs,  the 
latter  must  be  drawn  inward  at  the  point  of  junction  with  the 


gases  upwards  through  the  entire  nest  of  tubes  between  the 
front  end  of  the  furnace  and  the  first  virtical  baffle,  thence down- 
waid  between  the  first  and  second  baffles  and  finally  upward 
again  through  the  entire  nest  of  tubes  between  the  second  baffle 
and  the  rear  water-leg.  It  is  not  difficult  to  understand  that, 
aside  from  all  other  considerations,  the  course  of  the  heated 
gases,  as  descibed,  is  conducive  to  more  nearlj^  equal  division 
of  the  units  of  heat  among  all  the  water-carrying  tubes  than  is 
possible  with  the  horizontal  travel  which  concentrates  bj-  far  the 
greatest  degree  of  heat  on  the  lowest  tubes  during  almost  their 
entire  length. 

SUPERHEATED  STEAM. 

This  valuable  product  has  of  late  years  been  the  subject  of 
much  thought  and  experiment  and  now  the  economical  utility  of 
steam  containing  a  number  of  degrees  of  superheat  is  quite 
generally  understood.  Ordinary  steam  at  100  pounds  gauge 
pressure  has  a  normal  temperature  (omitting  fractions)  of  338" 
F.,  and  at  160  pounds  its  normal  temperature  is  370°  F.  The 
temperature  in  excess  of  normal  for  steam  of  a  given  pressure 
is  technically  designated  superheat.  Steam  that  is  in  contact 
with  water  cannot  be  heated  above  the  temperature  normal  to 
its  pressure.  The  process  of  superheating  must,  therefore,  take 
place  subsequent  to  the  passage  of  the  steam  from  the  vessels 
containing  water.  Supet  heat  is  obtained  by  exposing  steam  to 
gases  of  higher  temperature.  The  number  of  degrees  of 
supeiheal  ehl.uii.ible  is  Governed  by  the  temperature  of  the  gas- 
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es  to  whit  li  ihc  -^team  is  exposed  and  the  duration  of  exposure. 
Durinjj  \  arious  tests  under  actual  working-  conditions  Canada 
water-tube  boilers  have  produced  steam  containing-  from  ro 
to  30  degrees  of  superheat. 

The  first  20  degrees  of  superheat  are  relatively  more  valuable 
than  further  superheat,  partly  because  the  specific  heat  of  steam 
appears  to  be  lower  nearer  the  saturation  point  and  partly  because 
the  first  useful  effect  of  superheat  is  to  counteract  the  loss  due  to 
cylinder  condensation  resulting  from  the  cooling  of  surfaces 
during  the  emission  of  exhaust,  and  also  because  no  matter  how- 
little  the  superheat,  at  least  dry  steam  in  the  steam  chest  of  the 
engine  is  absolutely  assured,  which  is  not  possible  when  merely 
satur  ited  steam  is  delivered  by  the  boiler.  This  type  is  the  only 
horizontal  water-tube  boiler  in  which  after  the  steam  has  left 
the  drums  containing  water,  it  is  subjected  to  gases  of  higher 
temperature  and  absorbs  superheat  on  the  way  to  the  steam 
drum.  It  will  be  observed  that  while  the  superheating  tubes  of 
the  Canada  boiler  are  located  at  a  point  where  the  temperature 


The  "Canada"  Boiler — Section  Through  Rear  Drim 
AND  Water-Lkg,  Showing  PirRiPiER,  Ere. 

is  sufficiently  high  to  afford  a  very  satisfactory  degree  of  super- 
heat, yet  they  are  outside  the  direct  course  of  the  flames  and 
gases  from  the  furnace  and  there  is  no  danger  of  overheating 
the  tubes. 

All  users  of  steam  are  familiar  with  radiation  losses  in  steam 
pipes  and  the  wastes  in  engine  cylinders  due  to  I  In-  lai  1  ih.il  at 
each  stroke  the  new  supply  of  steam  is  bnninlii  ml,'  .  oni.u  1  w  ith 
the  face  of  the  piston  and  the  iiitiTiial  suil.oos  ,.|    ili.-   .  \  liiuKr, 

When  steam  is  used  at  normal  lrni|H-r;il  nr.-,  ,-,.rh  degree  of  Ileal 
thus  lost  means  condensation  iiul  ,1  proportional  decrease  of 
pressure.  When  superheatetl  steam  is  usetl  tliere  is  no  loss  of 
pressure  until  the  steam  is  cooled  to  the  temperature  normal  to 
the  boiler  pressure.  Thus  a  tangible  saving  is  effected.  The 
saving  is  particularly  marked  if  the  superheat  is  secured  as  in 
the  Canada  boiler,  by  the  utili/.ihoii  ol  heat  units  which  would 
otherwise  pass  out  througli  the  eliniiiu'\. 

FEED  water  purification. 
In  the  Canada  boiler  the  annoyance  and  inefficiency  of  the  muil 
drum  and  the  expense  of  a  separate  live  steam  pui  ifier  are  dis- 
pensed with,  mud  and  other  scale-forming  s.hIiiiu-iii  being  very 
efiiciently  extracted  bypassing  the  feed  water  Ihnnigh  a  simple 
and  inexpensive  purifying  reservoir  containi^il  in  tlie  boiler  itself. 


This  reservoir  is  in  the  form  of  an  open-topped  semi-cylindrical 
pan  with  closed  ends,  hung  loosely  by  strap-hooks  from  the  shell 
of  the  rear  water  drum,  its  depth  gradually  increasing  toward 
the  blow-off  end.  The  water  is  fed  into  the  shallow  end  and,  the 
pan  being  large  and  always  full  of  and  surrounded  by  hot  water 
and  steam,  it  is  raised  to  from  250^  to  275'  F.  before  it  overflows 
into  the  main  portion  of  the  drum.  The  overflow  takes  place 
entirely  at  the  shallow  end  of  the  pan,  the  top  of  that  head  being 
one  inch  lower  than  the  other  head  and  the  sides.  It  is  a  well- 
known  fact  that  water  begins  to  clear  itself  when  it  reaches  a 
temperature  of  200^  F.,  and  as  the  liberal  dimensions  of  the  pan 
allow  the  water  to  remain  in  it  a  considerable  tiine,  practically 
all  the  scale-forming  impurities  are  precipitated  to  the  bottom  of 
the  pan  where  they  remain  in  a  soft  sludge-like  state  pending  the 
opening  of  the  blow-off  valve,  the  frequenc}  of  whicli  would  be 
governed  by  the  character  of  the  water  and  the  rapidity  of  the 
accumulation. 

It  will  be  noted  that  aside  from  its  open  top,  which  is  several 
inches  above  the  water  line  in  the  boiler,  the  pan  is  water-tight. 
It  is  entirely  practicable,  therefore,  to  blow  off  the  sediment  as 
often  as  desirable  while  the  boiler  is  under  pressure  without  fear 
of  reducing  the  water  level  below  the  point  of  safet}'. 

The  purifier  in  the  Canada  boiler  is  self-contained  and  absolute- 
ly independent  of  the  boiler-shell  or  heads.  The  pan  is  made  in 
sections  and  when  it  finally  deteriorates  to  an  unserviceable 
point,  can  be  removed  and  replaced  through  the  manhole  with 
little  labor  and  sn-iall  expense. 

AUUI-:SSIHIL1  I  ^  i-or  ci.kaning. 
The  Canada  boiler  is  so  eonsti  ucleil  that  every  inch  of  it  is 
within  easy  and  convenient  reach  foi-  cleaning,  both  inside  and 
out.  An  individual  handhole  is  located  opposite  each  end  of  each 
w  ater-tube.  The  handholes  are  of  the  diamond  oval  shape  and 
each  is  provided  with  an  accurately  fitted  plate,  held  in  position 
by  a  suitable  yoke  with  bolt  and  nut,  the  construction  being  such 
that  the  pressure  of  the  inside  of  the  boiler  maintains  the  tight- 
ness of  the  joint.  A  distinctive  feature  is  that  any  one  of  these 
plates  can  be  removed  and  replaced  through  its  own  opening 
without  disturbing  any  of  the  others. 

SEJTING  AND  SUPPORTS. 

The  setting  requires  only  the  most  simple  and  inexpensive 
masonry,  consisting  of  plain  vertical  walls  and  a  flat  tile  roof, 
supported  by  the  superheating  tubes.  There  is  a  total  absence 
of  troublesome  overhanging  masonry  between  or  to  the  drums. 
The  boiler  is  supported  on  heavy  iron  columns  and  shoes  at  front 
and  rear,  all  setting  close  to  the  ground  and  entirely  independ- 
ent of  the  side  walls.  Plates  and  rollers  under  the  shoes  at  the 
rear  adequately  care  for  longitudinal  expansion. 

direction  of  f  lamp.  tra\  el. 

The  practice  of  placing  a  horizontal  tile  baffle  or  deflector  be- 
tween the  first  and  second  or  the  second  and  third  rows  of  tubes 
above  the  grates  is  viewed  with  apprehension  by  the  boiler  in- 
spection and  insuraiuH-  I'oiiiiianies,  because  in  this  manner  the 
intense  heat  of  the  .i;ases  in  the  roof  of  the  furnace  is  concentrat- 
ed upon  the  few  tubes  l)elow  the  baffle.  The  natural  outcome 
of  this  condition,  borne  out  by  the  experience  of  many  users,  is 
the  premature,  and  often  imtimely,  destruction  of  the  lower  tubes, 
which  means  heavy  repair  bills,  if  indeed,  nothing  w-orse. 

Each  horizontal  row  walei-lubes  in  the  Canada  boiler  is 
staggered  with  relation  to  the  rows  immediately  above  and  be- 
low; in  other  words,  the  tubes  in  one  row  are  located  over  the 
spaces  between  the  tubes  of  the  next  lower  row.  The  flames  and 
lieati'il  ^,ises  (irsi  st I'lke  I  he  lo wcr  half  of  the  circumference  of 
ill'-  iiiln  siii  \lir  lirsi  ui\\,  liii  iuc  passing  around  each  of  these 
lubes  ilu-\  .tie,  by  means  nt  judicious  spacing,  impinged  simul- 
taneously against  the  upper  half  of  the  circumference  of  the  first 
row  of  tubes  and  the  lower  half  of  the  second  and  so  on  up,  then 
downward  and  then  upward  again  in  like  manner  through  the 
entire  nest  of  tubes.  A  higher  percentage  of  heat  absorption  is 
obtained  by  impinging  the  gases  three  successive  times  against 
the  entire  circumference  of  each  tube  than  is  possible  by  simply 
allowing  them  to  glide  along  parallel  with  and  only  once  the 
length  of  each  tube  as  in  the  case  of  the  horizontal  baffle.  The 
Canada  boiler  has  no  flanged  sheets  or  riveted  seams  exposed  to 
flames  or  hot  gases  when  set  with  either  the  vertical  or  the  hori- 
zontal baffle. 

Canada  boilers  are  built  in  standard  units  of  100,  125,  150,  175, 
200,  225,  250,  300,  350,  400,  450  and  500  horse  power,  and'are,  of 
com-se,  susceptible  of  battery  combinations  to  reach  any  desired 
total. 
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ELECTRICAL  MATTERS  IN  THE  NORTHWEST. 

The  CauaiUuii  Oeiu-ral  "Electric  Company  have  innoluiscd 
huul  having  a  I'vonlage  of  80  feet  on  Noire  Danu  iiul  \\,itir 
streets.  Winnipeg,  and  are  putting  in  the  louiul.it u.u  hn  a 
warehouse  40  x^40  feet.  U  is  exiKct.-d  that  the  building 
will  be  completed  this  year,  wlun  it  is  the  inUntion  to 
carry  a  large  stock  of  various  1 
the  Canadian  General  Electric  C 
Koi'.ndry  Company.  The  coiiipan 
to  put  another  traveller  on  the  1 
ritory. 

The  City  of  Winnipeg  has  now  onnuanl  up  about  bo,ooo 
incandescent  lamps  and  additions  .iir  brin-  in.uK-  so  rapid- 
ly that  new  generators  will  have  to  \>v  lust.ilKd  .shortly 
to  meet  the  demands  of  ibo  business,  which  last  year  in- 
creased by  80  per  cent. 

The  electrical  lighting  is  much  more  generally  used 
thr.nighout  the  Northwest  than  in  Eastern  Canada.  It  is 
estimated  that  there  are  in  use  at  the  present  time  one 
incaiulescent  lamp  for  each  unit  of  pop'\lati(.n  throughout 
the  Northwest.  One  reason  lor  the  gcuL-ral  use  o(  electric 
lighting  is  the  high  cc.st  cl  coal  oil,  which  sells 
at  about  sixty  ceaits  in.  -.ill- mi  or  three  times  the  price 
prevailing  in  "the  Iv.si.rn  Provinces.  What  this  means 
will  be  more  lullv  iuuKisI.m,,!  when  it  is  mentioned  that 
the  cost  of  lighung  a  hot.!  bv  la.ni.s  m  a  town  of  twelve 
hundred  is  5/5  per  month.  In  addition  to  the  high  cost 
of  lighting  by  this  primitive  method,  there  is  the  danger 
of  fire  and  the  higher  insurance  rates  which  in  conse- 
quence have  to  be  paid  on  the  luiilding.  The  above  men- 
tioned facts  make  it  profitable  to  install  electric  lighting 
l)lants  in  towns  of  much  smaller  proportions  than  in  the 
fi;a.st. 

Edmonton  recently  gave  a  franchise  to  a  company  to 
construct  an  electric  railway.  The  company  was  com- 
pelled to  place  a  deposit  of  ten  thousand  dollars  with  the 
citv  as  a  guarantee  that  at  least  two  miles  of  the  road 
would  be  constructed  by  the  first  of  September.  It  is 
learned  that  as  vet  no  work  has  been  done  and  that  the 
City  will  i)ii.bablv  keep  the  deposit  and  recall  the  fran- 
chises and  i)eiliaps  undertake  the  construction  and  oper- 
ation of  the  road  as  a  municipal  enterprise. 

Mr.  Harry  Tim,  the  Canadian  General  Electric  Company's 
representative  in  Vancouver,  passed  through  Winnipeg  re- 
cently on  his  wav  to  Toronto  to  consult  with  the  manage- 
ment of  the  company. 

There  is  a  feeling  in  favor  of  a  meeting  of  the  Canadian 
Electrical  Association  in  Winnipeg  in  the  near  future,  and 
a  strong  invitation  will  probably  be  extended  to  the  As- 
sociation at  its  next  annual  meeting  to  visit  the  West  at 
an  early  date. 


SPARKS. 

The  entire  electrical  machin 
was  supplied  by  the  Allis-Chal 

The  city  of  \\'inni]ic>g:  has  ji: 
a  turbine  pump,  w  ith  cK  ctrii-  1 

The  name  of  W  .tltrr  N  il  holN  Motor  Boat  Company,  Limited, 

i-ed 


I-  for  the  plant  at  Golden,  B.C 
■rs-Bullock  Company. 

taken  tenders  for  the  supply  of 
lor,  for  the  waterworks  plant. 


Toronto,  has  bei 


\icholls  Bro.s.,  Limited. 

The  Ontario  Power  Company  .which  lias  developed  60,000  h.p. 
at  Niagara  Falls,  has  made  application  for  peiinission  to  supply 
power  in  St.  Catharines,  Ont. 

The  Eastern  Telephone  Company  have  under  consideration 
the  extension  of  theit  system  from  Whycocomagh  to  Port  Hood, 
Mabou  and  Inverness,  N.  S. 

The  Home  Correspondence  School  of  Canada,  Limited,  has 
been  organized  w  ith  a  capital  of  $40,000  and  head  office  at  Tor- 
onto. The  provi-i.-.K-il  tlirei  tors  are  Messrs.  J.  K.  Brodie,  R.  A. 
Rumble  and  A  G.  Slaght. 

The  Bethe.sda  &  Stouflfviile  Telephone  Cornpaii\  ,  Limited,  has 
been  incorporated,  with  a  capital  of  $40,000  ami  head  office  at 
.Stouffville,  Ont.  The  provisional  directors  include  Messrs.  A.  D. 
Bruce,  Robert  Miller  and  George  Forester. 

The  City  Council  of  Guelph,  Ont.,  have  accepted  the  Bell 
Telephone  Company's  proposition  for  a  five  year  extension  of 


their  franchise.  The  company  give  twenty-two  instruments  free 
antl  a  ll.il  r.ite  of  $25  per  annum  for  house  'phones. 

Tlu'  Hell  Ti-lepbone  Company  are  installing  a  new  switchboard 
at  Pclerluiro,  Ont.  It  is  composed  of  nine  sections,  three  for 
the  long  distance  and  six  for  the  local  system.  Each  section  wil 
accoiiiiiiodate  700  subscribers  but  can  be  increased  to  1,200. 
The  board  is  of  the  central  energy  type. 

One  important  use  for  compressed  air  is  in  the  operation  of 
quarries.  Messrs.  Kelly  Bros. ,  of  Winnipeg,  have  just  purchas 
ed  from  AUis-Chalmers-BuUock,  Limited,  Montreal,  six  Haeseler 
pneumatic  hammers  for  dressing  stone.  These  will  be  operated 
b)'  an  IngersciU-Sergeant  air  compressor.  Class  "E",  driven  by  a 
25  h.  p.  induction  motor. 

Allis-Chalmers-BuUock,  Limited,  have  removed  their  Winni- 
peg office  from  the  B.N. A.  Building  to  24  Canada  Life  Building, 
where  they  have  larger  and  more  convenient  quarters.  Mr.  L. 
Belnap,  the  Winnipeg  representative,  has  just  returned  from  a 
trip  to  British  Columbia.  He  closed  a  big  deal  at  Nelson  for 
ransformers,  generators,  exciters  and  switchboard,  also  for  the 
water-wheels  and  governors,  which  are  of  the  Escher-Wyss  type. 

The  Jones  &  Moore  Electric  Company,  of  Toronto,  ase  ex- 
tending their  field  of  operations,  having  formed  a  company  in 
Winnipeg,  under  the  name  of  The  Jones  &  Moore  Electric  Com- 
pany of  Manitoba,  Limited.  The  capital  stock  is  $75,000  and 
the  incorporators  are  Messrs.  J.  W.  Jones,  of  Toronto,  and  G.  J. 
Hicks,  L.  M.  Delbridge,  J.  C.  Cavanagh  and  C.  W.  Bradshaw, 
all  of  Winnipeg. 

Messrs.  A.  L.  Breithaupt  and  E.  J.  Philip,  who  are  connected 
with  the  management  of  the  electric  light  plant  at  Berlin,  Ont., 
recently  visited  Chicago,  Kansas  City  and  Toledo  for  the  pur- 
pose of  inspecting  gas  engines.  They  reported  to  the  Council 
that  none  of  the  companies  manufacturing  gas  engines  would 
agree  to  deliver  an  engine  within  three  months,  in  view  of  which 
they  recommended  that  the  present  Babcock  &  Wilcox  boiler  be 
repaired  and  a  new  60-inch  x  16-foot  horizontal  tubular  boiler 
installed  for  gas  house  work,  also  that  a  steam  engine  be  pur- 
chased from  the  Goldie  &  McCulloch  Company,  at  the  price 
recently  quoted.  These  recommendations  have  been  adopted 
by  the  Light  Commission.  The  purchase  of  an  additional  gas 
engine  will  be  considered  at  a  later  date  and  contracts  placed 
in  ample  time  for  requirements  for  next  year. 


FOR  SALE. 


dollars  worth  of  contracts  if  sold  now.  Reason  for  selling,  going  into 
manufacturing.  Write  for  particulars  if  you  mean  business.  Address 

Box  38,  Elkctrical  Nhws,  Toronto. 


B.  &  W. 

mmm  Time  switcn 


Don't  waste  your 
current.  Let  a  B.  &  W. 
Automatic  Time  Switcii 
control  your  window 
lights  and  signs.  Always 
on  time.  Type  A  turns 
"  off."  Type  B  turns 
"  on  "  and  "  off." 

Simple--  Reliable  ~  Moderate 
Price 

Send  for  Circular  ^ 


 Manufactured  by- 


The  BERLIN  ELECTRIC  CO., 


BERLIN. 
ONT. 
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ELECTRO  MECHANICAL  ICE  RAKE  FOR 
WATER  POWER  PLANTS. 

One  of  the  questions  in  the  "  Question  Box  "  at  the 
recent  convention  of  the  Canadian  Electrical  Associa- 
tion was  :  "  Have  any  mechanical  appliances  been 
found  useful  in  keeping  ice  off  racks  in  water  power 
plants,  thus  reducing-  the  large  labor  bill  ?"  To  this 
Mr.  A.  A.  Dion  replied  as  follows  : 

The  Ottawa  Electric  Company  tried  last  winter  with 
complete  success  a  power  rake 
designed  by  Mr.  W.  H.  Bald- 
win, superintendent  of  hydrau- 
lic works  and  equipment. 

The  rake  and  driving  me- 
chanism were  mounted  upon 
a  truck  that  travelled  on  rails 
parallel  to  the  rack  on  the  top 
platform  close  to  the  edge. 
The  rake  was  attached  to  a 
wooden  lever  about  5  inches 
square  and  20  feet  long.  The 
mechanism  driven  by  a  small 
motor  imparted  to  the  lever 
an  up  and  down  motion,  caus- 
ing the  rake  to  scrape  the 
rack  from  top  to  bottom  and 
from  bottom  to  top.  The 
lever  was  so  balanced  that 
gravity  kept  the  rake  in  con- 
tact with  the  rack  bars  all  the 
time.  The  pressure  of  the 
water  also  had  the  same  effect. 
Mr.  J.  Murphy,  superintendent 
of  power  houses  for  the  Ot- 
tawa Electric  Company,  fur- 
nishes the  following  descrip- 
tion : 

Referring  to  plate  herewith: 

A  is  a  2j4  h.p.  500  volt  D. 
C.  motor. 

B  is  a  pulley  continuously 
driven  by  motor  A. 

C  is  a  conical  friction  pulley 
keyed  to  the  same  shaft  as 
pulley  B. 

DD  are  cone  friction  pul- 
leys keyed  on  a  sleeve  which 
is  feathered  on  a  shaft  E. 

E  is  a  shaft  connected  by 
gearing  to  the  chain  sheave  F. 

F  is  a  sheave  pulley  driving 
a  chain  which  is  attached  to 
both  ends  of  a  long  lever  or 
beam  carrying  at  its  lower  end 
the  ice  rake  H. 

H  is  an  ice  rake  made  out 
of  a  steel  plate. 

JJ  are  guides  for  the  rake  beam. 

KK  are  knives  for  scraping  the  ice  off  the  sheaves. 

L  is  a  hand  lever  for  operating  the  rake  by  throwing 
one  or  the  other  of  the  smaller  cone  pulleys  in  friction 
with  the  larger  cone.  This  causes  rake  to  move  up  or 
down  as  desired. 

M  is  one  axle  of  the  truck  carrying  the  whole  outfit. 

The  rake  travels  up  and  down  at  the  rate  of  100  feet 
per  minute. 


TEST  OF  A  SMALL-SIZED  GAS  PRODUCER 
AND  GAS  ENGINE. 

The  economical  possibilities  of  the  small  gas  engine 
and  producer  are  well  shown  in  the  result  of  a  test 
recently  made  on  a  50  horse  power  suction  producer, 
made  by  R.  D.  Wood  &  Co.,  of  Philadelphia,  supply- 
ing gas  to  a  36  horse  power  vertical  two-cylinder 
engine  built  by  the  Westinghouse  Machine  Company, 
of  Pittsburgh,  both  installed  at  the  Poughkeepsie,  N. 


Y. ,  waterworks.  The  engine  is  arranged  to  dri\'e,  by 
means  of  a  leather  belt,  a  10  inch  volute  pump  made 
by  the  Henry  R.  Worthington  Company,  of  New  York. 
The  interesting  figures  are  as  follows  :  The  power  de- 
veloped at  the  shaft  of  the  engine,  38.8  horse  power  ; 
pounds  of  coal  consumed  per  horse  power  hour,  1.23, 
and  the  duty  of  the  entire  plant  was  89,211,691  foot 
pounds  per  100  pounds  of  coal  fed  to  the  producer. 
The  combined  efficiency  of  the  pump  and  engine  as  de- 
termined from  the  test  of  the  engine  was  .557,  while  the 
estimated  efficiency  of  the  centrifugal  pump  was  .607. 
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THE  TANTALUM  INCANDESCENT  LAMP.* 

i;\  Ok.  l.oi  IS  Hki  1. 

The  writer  \v;is  hiokv  enouijh  to  rccoix  c  Ihroui^h 
the  courtesy  of  Mr.  1-:.  I").  Adams  ten  twenty-five- 
Hcfner,  1 10-volt  tantahun  himps.  Those  were,  with 
the  kind  assistance  of  Professor  Puffer,  put  throui^h 
various  tests,  and  in  particular  two  of  them  were  j;i\  011 
a  decay  test  with  the  rather  startling  results  recently 
published  in  a  joint  paper.  The  upshot  of  the  matter 
was  that  these  two  lamps  selected  as  being  about 
the  average  of  the  lot  in  performance,  gave  a 
life  of  some  S50  hours  before  falling  below  eighty  per 
cent,  of  their  initial  candle-power,  and  were  both  burn- 
ing at  lii.b  candle  power  at  the  end  of  the  1,190  hours, 
although  one  of  them  had  at  some  unknown  time  in 
the  previous  three  days"  run  broken  a  filament  close  to 
one  of  the  spider  arms  and  had  automatically  mended 
itself  by  the  fall  of  the  loose  end  across  the  other  side 
of  the  same  loop,  where  it  welded  itself  firmly  into 
place  and  went  on  burning. 

These  two  lamps  ran  800  hours  of  their  life  at  a. 
mean  horizontal  candle-power  of  twenty  and  at  about 
2.05  watts  per  candle,  thus  giving  16,000  candle-hours 
of  useful  life  at  this  extremely  high  efficiency.  On  a 
rating  of  two  watts  per  candle  average  the  lamps  were 
good  for  600  hours,  giving  over  12,000  candle  hours. 
On  a  rating  of  1,000  hours  they  gave  nearly  ig,ooo 
candle  hours  at  a  mean  energy  consumption  of,  say, 
2.15  watts  per  mean  horizontal  candle.  The  circuit  on 
which  the  run  was  made  was  on  the  average  fully  up 
to  the  rated  1 10  volts,  although  the  pressure  varied 
somewhat  irregularly,  perhaps  a  couple  of  volts  on 
each  side  of  this  figure. 

The  light  of  the  tantalum  lamp  is,  as  might  be 
expected  from  its  high  efficiency,  rather  whiter  than 
that  of  an  ordinary  incandescent,  being  as  white  as  the 
Nernst  lamp  or  the  acetylene  flame.  Its  distribution 
of  light  is  in  the  present  form  of  filament  rather  less 
uniform  than  of  the  common  incandescent,  being  rela- 
tively more  powerful  in  a  horizontal  zone  and  less  power- 
ful for  points  near  the  axis.  The  ratio  of  mean  spheri- 
cal to  mean  horizontal  candle-power,  as  found  in 
Professor  Kennelly's  investigation  of  the  frosted  lamps, 
proved  to  be  0.73,  and  the  writer's  figure  from  the  clear 
lamps  was  substantially  the  same.  The  distribution, 
however,  could  very  easily  be  improved,  so  that  the 
spherical  reduction  factor  would  not  differ  materially 
from  the  usual  figures  and  the  light  at  the  top  could 
be  correspondingly  increased. 

Since  the  tantalum  filament  has  a  low  initial  resist- 
ance (between  fifty-five  and  sixty  ohms)  it  jumps  into 
incandescence  with  startling  rapidity  as  compared 
with  a  carbon  filament,  but  because  of  its  positive 
temperature  coefficient  it  seems  to  be  decidedly  less 
sensitive  to  changes  of  voltage  in  its  working  condi- 
tion. This  is  a  useful  property  in  certain  respects.  The 
fact,  however,  that  the  initial  resistance  of  the  tantalum 
is  so  low  and  its  thermal  inertia  so  small  owing  to  its 
small  mass  and  low  specific  heat,  means  rather  violent 
heating  up,  which  is  probably  the  cause  of  some  doubts 
which  have  been  expressed  as  to  the  endurance  of  these 
lamps  upon  alternating  circuits.  It  is  not  difficult  to 
imagine  pretty  severe  strains  upon  the  filament  if 
it  had  time  to  cool  down  much  between  impulses.  If 
such  cooling  could  take  place,  for  instance,  on  an  ordi- 

*  Paper  read  lietore  the  National  Electric  Light  Association. 


nary  alternating  circuit,  the  results  might  be  serious. 

Some  stroboscopic  tests  were  therefore  made  at  the 
last  moment  to  determine  whether  at,  say,  twenty-five 
cycles  there  was  a  specially  violent  fluctuation  of  light 
from  the  tantalum  lamp  ;  in  other  words,  to  find  out 
whether  on  a  twenty-five-cycle  current  the  filament  had 
time  to  cool  down  materially.  The  result  showed 
that  the  light  fluctuation  at  this  frequency  was  some- 
what but  not  much  more  pronounced  than  in  a 
carbon  filament.  The  tantalum  lamp  behaved  in  fact 
about  like  a  ten-candle-power  carbon  filament  lamp. 
Even  a  seventy-five-candle-power  carbon  filament 
lamp,  however,  shows  perceptible  variation  under  this 
test.  At  sixty  cycles  the  fluctuation,  while  still  percept- 
ible, was  trivial  both  in  the  tantalum  and  carbon  lamps. 

It  hardly  seems  probable  that  at  sixty  cycles  the  life 
of  the  tantalum  would  be  enough  impaired  to  cause 
serious  trouble,  but  the  writer  now  has  some  lamps  on 
alternating  current  tests  and  proposes  to  pursue  the 
enquiry. 

The  tantalum  filament  seems  to  stretch  and  sag  at 
first  as  if  undergoing  annealing  and  losing  the  set 
produced  by  drawing,  then  it  shows  local  bright  spots 
which  grow  lumpy  as  if  the  material  intended  to  flow 
a  little  from  the  heat,  and  with  the  increasing  lumpiness 
the  filament  draws  up  tight.  At  this  stage  it  is  rather 
fragile  and  would  probably  break  easily  from  vibration 
or  shock.  It  seems  likely  that  the  final  break  comes 
just  where  one  of  the  lumps  has  reduced  the  cross 
section  of  the  wire  beside  it.  The  break  in  the  lamp 
during  test,  already  referred  to,  shows  considerable 
attenuation  of  the  loose  end. 

The  lamps  as  tested  showed  the  following  character- 
istics: 

Lamp.  Watts.  C.  P.     Watts  per 


Clear  Globes. 


Frosted  Globes 


41.58 
38.61 
41.58 
41.58 
41.91 
41.91 
40.36 
40.04 
40.04 
40.48 


C.  P. 

21.42  T.94 

20.90  1. 84 

24.93  1.66 

21.55  '-93 

21.81  1.92 

22.59  1.85 

19.79  2.03 

18.54  2.15 

18.74  2.13 

19.27  2.09 


The  mean  result  from  the  clear  globes  was  22. 2  candle- 
power  at  1.85  watts  per  candle-power,  that  from  the 
frosted  globes  19.08  candle-power  at  2.1  watts  per 
candle-power. 

It  is  interesting  to  note  that  the  clear  lamp  gives 
just  about  one  candle-power  per  inch  of  incandescent 
filament,  which  implies  an  intrinsic  brilliancy  of  some- 
where about  500  candle-power  per  square  inch  of 
filament — a  figure  much  higher  than  in  the  ordinary  in- 
candescent. 

As  illuminants  the  lamps  are  certainly  very  excellent, 
but  their  introduction  raises  some  most  interesting 
questions  for  the  central  station  operator. 

Putting  aside  all  the  petty  questions  that  will  be 
raised  about  the  new  lamps  for  commercial  reasons,  the 
broad  fact  remains  that  we  are  here  dealing  with  a 
bona  fide  two-watt  lamp  having  a  life  fairly  comparable 
with  the  carbon  filament  lamps  now  customarily  in  use. 
Moreover,  it  is  a  competitor  of  these  socket  by  socket, 
and  not  as  a  substitute  with  particular  requirements  as 
in  the  case  of  the  Nernst  lamp  or  the  very  small  arcs. 
There  is  some  doubt  as  to  the  life  of  the  tantalum  lamp 
when  exposed  to  unusual  vibration,  which  may  perhaps 
bar  it  in  some  special  locations,  but  for  the  every-day 
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work  of  the  central  station  there  is  good  reason  to  be- 
lieve it  generally  applicable. 

Its  price  can  hardly  be  said  to  be  fixed  in  this 
country,  but  abroad  in  Berlin  it  is  about  one  dollar  (M. 
4),  which  will  give  at  least  a  fair  line  on  its  commercial 
results.  On  this  basis  and  with  current  at  ten  cents 
per  kilowatt-hour  cine  finds,  taking  the  new  lamp  on  its 
600-hour  rating,  that  the  cost  of  its  12,000  candle- 
hours,  including  the  lamp,  amounts  to  $3.40.  The 
same  number  of  candle-hours  from  a  lamp  giving  a 
mean  efficiency  of  3.25  watts  per  candle  would  cost 
$3.90,  exclusive  of  lamps  ;  i.e.,  the  consumer  could 
afford  to  pay  $1  for  the  new  lamp  better  than  to  take 
the  old  ones  free.  With  current  as  low  as  five  cents 
per  kilowatt-hour,  the  user  of  tantalum  lamps  could 
only  afford  to  pay  seventy-five  cents  per  lamp  as 
against  getting  carbon  lamps  free.  That  means  that  a 
sliding  scale  of  discounts  for  lamps  according  to  quantity 
could  be  made  to  catch  the  consumer  at  all  prices 
ordinarily  charged  for  current  by  central  stations. 
Does  this  mean  that  the  carbon  lamp  will  shortly  be 
down  and  out  ?  Probably  not,  for  there  is  no  spur  like 
competition  to  start  up  improvements,  and  there  are 
some  signs  that  carbon  lamps  may  be  improved  enough 
in  efficiency  to  make  things  interesting  at  least  with 
current  at  the  prices  charged  to  very  large  consumers. 
This,  however,  remains  to  be  seen,  and  the  thing 
which  the  central  station  man  has  to  meet  is  the 
immediate  probability  of  consumers  putting  upon  their 
circuits  lamps  taking  less  than  two-thirds  the  energy 
per  candle-power  of  the  best  lamps  now  in  use  and 
thereby  cutting  down  their  meter  bills  enormously. 
Now,  broadly,  what  shall  be  the  attitude  of  the  central 
station  man  toward  this  income  scalping  innovation? 
There  are  some  managers  who  may  be  inclined  to  put 
up  a  fight  to  discourage  the  user,  either  by  raising 
pettifogging  objections  or  by  trying  to  discriminate 
against  two-watt  lamps  by  readjusting  discounts  in 
various  ingenious  ways.  The  writer  is  very  strongly  of 
the  opinion  that  such  a  policy  is  wrong  and  will  certain- 
ly lead  to  ultimate  disaster  in  the  form  of  municipal 
restrictions  or  regulation  of  rates  by  law.  In  the 
long  run,  opposition  to  improvements  does  not  pay. 
If,  on  the  other  hand,  the  central  station  man  hangs 
quietly  on  and  gives  the  consumer  the  glad  hand,  the 
change  will  work  to  his  ultimate  benefit.  In  the  first 
place,  the  tantalum  lamps  now  made  are  of  twenty-two 
candle  power  instead  of  sixteen  and  the  filament  will 
hardly  bear  much  reduction  in  cross  section.  The 
tendency  therefore  will  be  to  use  these  slightly  more 
powerful  lamps  taking,  say,  forty-two  watts  instead  of 
a  trifle  over  fifty  watts  in  the  sixteen  candle-power 
carbon  lamps.  The  actual  loss  in  energy  sold  is  likely 
therefore  to  be  for  the  present  quite  a  little  less  than 
the  diff'erence  of  efficiency  would  indicate. 

Besides  this,  the  attraction  of  cheaper  light  will  cer- 
tainly bring  into  line  new  consumers,  so  that  the  net 
result  will  probably  be  an  actual  increase  in  sales  of 
current,  quite  a  little  of  it  being  among  the  smaller 
consumers  who  pay  the  higher  rates.  Such  a  change 
means  on  the  whole  more  lights  connected  per  unit  of 
capacitN  in  1 1  ;iiisrormers  or  feeders,  and  hence  a  slightly 
better  utili/.atioii  of  material  and  improved  load.  In 
the  case  of  stations  with  underground  service,  the 
change  to  two  watt  lamps  ought  to  bring  with  it  in- 
creased earnings  per  unit  of  cable  capacity.     The  fact 


is  that  improvements  in  the  efficiency  of  utilization  of 
electric  energy  help  the  business  and  it  is  both  fruit- 
less and  inadvisable  to  oppose  them  for  any  short- 
sighted notion  of  small  temporary  savings. 

I  have  here  said  nothing  regarding  the  inevitable 
competition  between  present  lamps  and  the  newcomer. 
In  the  first  place,  the  merits  of  the  final  issue  remain 
to  be  determined,  and  in  the  second  place  competition 
in  lamps  is  on  the  whole  a  good  thing  for  the  user  of 
them  however  it  turns  out.  So  far  as  the  central  station 
is  concerned,  it  is  a  case  of  dog  eat  dog. 

The  really  important  thing  is  that  from  now  on  the 
station  manager  will  have  to  deal  directly  with  the  two 
watt  lamp  proposition,  for  there  is  no  disguising  the 
fact  that  it  is  here,  and  in  a  form  quite  unexpected. 
The  appearance  of  tantalum  lamps  in  quantity  may  be 
a  little  delayed  in  this  country,  but  delay  will  improve 
them  as  is  the  case  with  every  new  product,  and  will 
serve  to  assure  a  better  understanding  of  their  truly 
remarkable  properties  and  of  their  possible  limitations. 
The  unexpected  has  certainly  happened,  for  most 
engineers  had  long  ago  abandoned  the  idea  of  a  lamp 
with  a  metallic  filament.  Only  the  discovery  of  a  metal 
virtually  new,  and  possessed  of  some  sensational  qual- 
ities, could  have  brought  about  the  present  striking 
result. 


A  COMPLETE  ELECTRIC  KITCHEN. 

The  Niagara  Construction  Company,  Limited,  of 
Niagara  Falls,  Ontario,  have  placed  with  the  Prome- 
theus Elertric  Company,  39  Cortlandt  street,.  New 
York  city,  an  order  for  a  complete  electric  kitch- 
en sufficiently  large  to  prepare  meals  for  fifty  persons, 
and  which  will  be  used  on  the  occasion  of  the  opening 
ot  the  new  power  station  of  the  Ontario  Power  Com- 
pany. 

The  equipment  consists  of  an  angle-iron  table  eigh- 
teen feet  long,  on  which  are  mounted  three  five-gallon 
urns,  with  inner  vessels  for  milk,  coff"ee  and  hot-water; 
one  oven  capable  of  taking  twenty-five  pound  roasts 
or  the  equivalent;  two  large  copper  vessels  for  boiled 
dinners;  three  twelve-inch  by  thirteen  inch  broilers;  one 
plate-warmer  forty  five  inches  by  sixteen  inches  by 
thirty  inches  ;  and  one  steam  table  five  feet  long  by 
two  feet  wide,  designed  to  take  four  food  compart- 
ments. 

The  total  outfit  is  designed  for  a  consiuuption  of 
twenty-seven  kilowatts,  and  the  output  will  be  con- 
trolled separately  by  means  of  switches  and  keys. 


A  STREET  RAILWAY  FRANCHISE. 

Under  the  agreement  made  between  the  Town  of  Gait 
and  the  Grand  Valley  Railway  the  new  railway  is  al- 
lowed to  come  into  the  town,  but  it  must  maintain  the 
streets  it  traverses  ;  it  must  water  them  ;  it  must  give 
running  rights  to  any  other  road  desiring  to  use  them  ; 
it  must  sell  to  the  corporation  at  the  expiration  of  the 
franchise,  which  is  limited  ;  it  is  under  a  penalty  of 
$50  a  day  for  non-fulfilment  of  contract.  The  new 
road  runs  from  Brantford  ;  Gait  has  already  allowed 
one  trolley  line  to  enter,  namely,  the  one  from  Preston 
and  Hespeler  ;  so  that  the  town  has  solved  the  ques- 
tion of  the  entrance  of  suburban  lines  ;  it  lots  them  in 
and  compels  interchange  in  use  of  rails  on  fair  terms, 
one  company  of  the  other. 
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LINES,  WIRES,  CABLES  AND  TESTING. 

^K.v..n  C.IU.V.I..U.  KUvtru.il  Ass.vi.iiio.i  0>H>tioM  Hox). 

Q. — Is  there  any  liiii<  for  /ic/'o/i/  of  wires  s/riiiii;- 
iibtnv  streets? 

All  nonunion  charters  granted  to  teloi^raph  and 
telephone  companies  clearly  stipulate  that  wires  shall 
not  be  less  than  twenty  two  (22)  feet  above  the  street 
level.  The  Railway  Act  of  1903,  Section  195,  states 
"The  company  shall  not  permit  any  wire  to  be  less 
than  twenty  two  feet  above  highway  or  public  place." 
1  do  not  know  of  any  municipal  ordinance  regulating" 
the  height  of  wires  above  roadways,  but  would  con- 
sider twenty-two  feet  to  be  the  legal  limit. — A.  B. 
Smi  i  n,  Toronto. 

W'o  have  a  municipal  by-law-  here  to  the  effect  that 
wires  must  be  not  less  than  twenty  feet  from  the 
ground. — A.  Sangster,  Sherbrooke,  Que. 

No  general  law.  Some  companies  are  limited  to  22 
feet. — J.  J.  Wright,  Toronto. 

Ves.  Miuiicipalities  and  Provinces  have  laws  re- 
garding height  of  wires — generally  22  feet — and  many 
regulate  height  of  poles. — J.  F.  H.  Wvse,  Toronto. 

O. — Has  a  contractor  a  legal  right  to  move  a  tall 
building  (hnvti  a  street  where  wires  are  strung  and  order 
the  Lighting  Co.  to  take  their  wires  down,  or  to  pull  them 
doavn  if  the  Cotnpajiy  refuses  to  comply  ?  If  the  Lighting 
Co.  takes  the  wires  down  should  the  contractor  pay  for 
trouble  and  expense  ? 

It  depends  on  the  franchise  granted  the  lighting 
company.  It  may  be  assumed  that  both  the  lighting 
company  and  the  house  mover  have  a  right  to  use  a 
street,  but  neither  of  them  an  exclusive  right.  It 
should  be  easily  a  matter  of  arrangement  and  if  the 
lighting  company  moves  its  wires  to  accommodate  the 
house  mover,  the  latter  should  bear  the  expense  of  the 
removal,  provided  that  it  is  a  reasonable  one.^ — ^J.  J. 
Wright,  Toronto. 

The  Contractor  should  have  the  right  to  move  the 
building  on  the  street.  The  Electric  Co.  must  remove 
and  replace  the  wires  at  the  expense  of  the  Contractor. 
— Robert  J.  Smith,  Perth,  Ont. 

This  depends  upon  local  by-laws.  Ordinarily  a  civic 
permit  is  issued  after  all  arrangements  to  move  build- 
ing have  been  made.  The  Contractor  has  no  right  to 
interfere  with  public  wires  in  streets.  The  Contractor 
may  have  to  pay  for  expenses  of  making  way  for 
building  to  pass,  if  there  is  expense  caused  to  Lighting 
Co.,  unless  the  wires  can  be  guarded  by  the  regular 
patrol  of  the  company. — J.  A.  Douglas,  Winnipeg. 

The  contractor  must  use  the  streets  as  he  finds 
them.  The  lighting  company's  wires  occupy  the 
street  legally  and  if  any  change  is  required  it  should  be 
ordered  by  the  City  and  paid  for  by  the  Contractor. 
Mutual  concessions  are  always  advisable  in  such 
cases. — A.  A.  Dion,  Ottawa. 

No  legal  right.  Certainly  the  contractor  should  pay 
for  this  trouble  and  expense.  Of  course,  in  some 
instances  policy  and  diplomacy  may  dictate  making  no 
charge  for  this  accommodation,  but  then,  as  .with  any 
other  concession,  it  should  be  regarded  as  a  favor 
from  the  Company. — J.  F.  H.  Wvse,  Toronto. 


Q. — Is  it  advisable  to  transpose  a  j-wire,  two- 
phase,  ijj  cycle,  2400  volt  transmission  line  about  four 
miles  long,  operating  an  inducfive  ?notor  load  in  the  day 
time  ?    If  so,  how  often  and  in  what  manner  ? 


\'es,  every  six  poles  seems  to  be  about  the  proper 
distance. — Robert  J.  Smith,  Perth,  Ont. 

Have  found  good  results  from  transposing  once  in 
this  distance,  by  crossing  the  outside  wires. — J.  F.  H. 
Wvse,  Toronto. 


O. —  What  is  the  best  method  hf  cleaning  joints  on 
a  transmission  line  preparatory  to  solderijig  them.  The 
line  is  a  bare  one  and  has  been  up  for  some  years,  but  the 
joints  ^vere  never  soldered 

Under  the  conditions  mentioned,  the  only  proper 
way  seems  to  be  to  cut  out  joints  and  put  in  new  ones, 
or  put  in  jumpers  soldered  on  either  side  of  the  old 
joint.  Cleaning  with  zinc  and  sulphuric  acid  is  effect- 
ive, but  the  corrosion  due  to  the  acid  not  evaporated 
by  the  solder  remaining  in  the  joint  makes  it  bad. — ^J. 
F.  H.  Wvse,  Toronto. 

Q. — Li  a  series  alter?iati7ig  curroit  arc  circuit,  is  it 
necessary  to  bring  the  returji  wire  back  to  the  station 
parallel  with  the  outgoing  wire  on  the  same  pole  line,  or 
can  the  circuit  encircle  a  large  area  without  involving 
excessive  inductive  drop  ? 

Do  not  consider  it  neccessary  to  bring  the  wire  back 
to  the  station  parallel  with  the  outgoing  wire,  though 
this  is  generally  done  where  the  station  is  located 
somewhat  "  out  of  town." — J.  F.  H.  Wyse,  Toronto. 

In  series  A.  C.  arc  circuits,  if  the  wire  encircles  a 
large  area  an  inductive  drop  will  evidently  be  encount- 
ered. The  inductance  of  the  circuit  does  not,  how- 
ever, increase  as  the  distance  apart  of  the  wires  are 
increased.  As  an  example,  a  No.  6  B  &  S  wire  arc 
circuit  carrying  6'6  amperes,  wires  12  inches  apart,  60 
cycles,  will  show  a  reactive  drop  per  mile  of  8.4  volts. 
If  the  wires  are  placed  200  feet  apart,  that  is  over  16 
times  the  previous  distance,  the  inductive  drop  would 
be  increased  only  3}^  times.  It  seems,  however,  that 
the  greatest  trouble  that  would  be  experienced,  if  the 
return  wire  is  not  built  back  on  the  same  pole,  is  the 
inductive  effect  of  the  loop  so  formed  on  telephone 
circuits. — L.  A.  Herdt,  Montreal. 

It  is  not  neccessary  to  bring  the  return  wire  of  a 
series  alternating  arc  circuit  back  parallel  with  the 
outgoing  wire  on  the  same  pole  line.  The  difference  in 
the  percentage  inductive  drop  will  not  be  excessive. 
If  such  a  condition  were  essential  to  operation  it  would 
remove,  in  a  measure,  one  of  the  greatest  claims  in  the 
series  system,  viz.,  the  simplicity  of  running  a  wire 
from  lamp  to  lamp  without  respect  to  the  route  covered 
by  the  out-going  circut. — R.  T.  MacKeen,  Toronto. 

Q.  —  What  is  the  smallest  wire  safe  to  use  in  street 
lines,  having  regard  to  tensile  strength  ? 

Our  experience  is  that  anything  less  than  No.  6  B.  & 
S.  has  not  sufficient  mechanical  strength. — Louis  W. 
Pratt,  Brantford,  Ont. 

It  is  not  advisable  to  use  a  wire  smaller  than  No. 
8  B.  &  S.  gauge  for  street  service. — R.  T.  MacKeex, 
Toronto. 

No.  6  B.  &  S.  for  insualted  copper  wire. — A.  A. 
Dion,  Ottawa. 

No.  6  B.  &  S.  medium  drawn  (a  good  deal  of  8  is 
used).— J.  F.  H.  Wvse,  Toronto. 


Q.  —  Why  is  double  braided  weatherproof  wire  usea 
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almost  exclusively  in  Canada  when  triple  braid  is  the 
rule  in  the  United  States  ? 

I  don't  know,  but  I  suppose  it  is  on  account  of  lower 
price.  Some  engineers  advocate  bare  wires  in  city 
streets.  If  weatherproof  insulation  is  of  any  use  on 
2,000  volt  circuits,  and  I  think  it  is,  triple  braided 
wire  should  be  used. — A.  A.  Dion,  Ottawa. 

Probably  from  the  habit  of  specifyng  D.B. — J.  F.  H. 
WvsE,  Toronto. 


Q.  —  Why  is  a  transmission  cable  made  of  six  wires  over 
a  hemp  centre  preferred,  by  some  engineers,  to  all  copper 
cable  ? 

The  use  of  a  copper  wire  centre  for  a  copper  cable  is 
very  objectionable,  due  to  the  fact  that  the  moment  any 
strain  comes  on  the  cable,  this  strain  isassumed  almost 
entirely  by  the  copper  wire  centre,  with  the  result  that 
it  is  elongated  to  a  point  where  the  cross-section 
and  strength  are  materially  reduced,  or  in  some  cases, 
until  rupture  occurs.  This  is  due  to  the  fact  that  the 
outer  conductors  of  the  cable  are  wound  spirally  and 
hence  possess  in  a  measure  the  properties  of  a 
spring.  The  result  is  that  it  can  be  elongated  very 
much  more  upon  the  application  of  tension  than  is 
possible  with  the  solid  conductor.  A  hemp  centre  is 
more  elastic,  and  hence  is  free  from  the  objections  of 
the  solid  wire  centre,  and  apart  from  the  question  of 
conductivity  furnishes  a  substantial  core  upon  whicli 
to  wind  the  cable.  It  is  also  of  considerable  strength, 
and  doubtless  adds  materially  to  the  total  strength  of 
the  cable.  In  this  case,  however,  the  whole  tension  is 
practically  taken  by  the  copper  conductors. — R.  T. 
MacKeen,  Toronto. 

To  have  a  common  centre  to  strand  wires  on  and  to 
give  even  tension  on  all  wires,  hemp  centers  are  used 
in  steel  cables  for  transmission  of  power  and  for  cable 
cars  ;  they  make  they  cable  more  flexible  and  do  away 
with  wear  in  the  centre.  If  a  centre  strand  of  wire 
it  would  have  no  flexibility. — J.  F.  H.  WvsE,  Toronto. 

Q. —  What  s/iould  be  the  cross  section  of  each  strand  in 
a  copper  cable,  consisting  of  6 1  strands,  in  order  that  the 
resistance  <f  such  a  cable  would  be  exact Iv  equal  the 
resistaiu  e  of  a  solid  copper  bar  having  a  cross  section  of 
^00,000  circular  uiils;  it  being  necessary,  of  course,  that 
the  61  conductors  be  twisted  together  to  form  the  cable  ; 
thus  each  strand  follows  a  long  spiral  course  ? 

If  strands  are  insulated  from  each  other,  additional 
length  caused  by  twist  of  strands  should  be  taken  into 
consideration;  if  bare,  the  sum  ot  the  cross-section 
areas  may  be  considered  as  the  cross-section  of  the 
cable. —  J.  F.  H.  Wyse,  Toronto. 


Q. — In  2200  volt  sub-station  wiring,  is  twi)i  conductor, 
lead  covered  cable,  in  iron  conduit,  objectionable  ? 

No.  On  the  contrary  it  should  be  most  satisfactory, 
though  it  is  as  a  rule  desirable  to  either  line  the  conduit 
or  cover  the  lead  with  some  insulating  substance  so  as 
to  prevent  the  flow  of  local  currents  which  might 
destroy  the  lead. — A.  B.  Lamhh,  Toronto. 

Not  with  proper  insulation  and  with  iron  coiuluit 
thoroughly  grounded,  but  would  prefer  vilrilicd  con- 
duit.— J.  I"".  II.  WvsE,  Toronto. 

There  is  not  the  slightest  objection  lousing  twin  con- 
ductor lead-covered  cables  in  iron  conduits,  providing 
the  twin  conductors  are  used  as  out-going  and  in- 


coming circuits,  for  any  alternating  current  voltage  for 
which  the  makers  will  guarantee  the  dielectric  strength 
of  the  cable. — R.  T.  MacKeen,  Toronto. 

No;  that  is,  if  the  conductors  will  stand  a  10,000 
volts  test  between  the  conductors  and  between  each 
conductor  and  the  lead  sheathing. — Em.  Mavaut, 
Ottawa. 

Q.  —  Where  Central  Station  Companies  do  not  go  in  for 
house  wiring,  what  means  is  there  to  enforce  proper 
wiring? 

They  must  have  a  wiring  inspector. — J.  A.  Douglas, 
Winnipeg. 

They  must  make  inspection  and  insist  on  safe  wiring, 
but  if  they  insist  on  the  letter  of  the  underwriters' rules 
they  will  lose  business.  Where  there  is  keen  com- 
petition nothing  can  be  enforced.  It  is  better  to  use 
gentle  persuasion,  to  make  it  appear  to  the  prospective 
customer  that  you  are  acting  in  his  own  interest. — A. 
A.  Dion,  Ottawa. 

Have  rigid  inspection  of  all  house  wiring  by  the 
Central  Station  Company  before  connecting  to  your 
circuit. — Robert  J.  Smith,  Perth,  Ont. 

The  plan  of  withholding  connection  until  the  wiremen 
furnish  a  certificate  from  the  local  inspector  of  the 
Canadian  Fire  Underwriters  Association  is  the  best 
means  we  know  of,  and  works  out  very  nicely. — Louis 
W.  Pratt,  Brantford,  Ont. 

Insist  on  certificate  by  Inspector  of  Canadian  Fire 
Underwriters  Association  before  connecting  up. — J.  F. 
H.  WvsE,  Toronto. 

Q. —  What  is  the  best  method  of  testing  arc  circuits  for 
continuity,  grounds,  la7tips  out,  etc? 

We  use  an  old  i  loo-iio  volt  transformer  for  testing 
purposes.  Its  low  tension  coil  is  connected  to  a  ^5  volt 
A.C.  circuit  and  consequently  550  volts  is  obtained  from 
the  other  coil.  Call  the  two  550  volts  leads  A  and  B. 
In  lead  A  six  100  volt  16  c.p.  lamps  are  inserted  in 
series.  Lead  B  is  tapped  near  the  transformer  to  a 
permanent  ground  connection.  The  two  leads  are 
provided  with  insulated  handles.  The  lamps  are 
mounted  in  a  prominent  position  on  the  switchboard. 
Each  series  arc  circuit  is  subjected  to  follov\  ing  tests  at 
stated  intervals  during  the  day  time,  all  circuits  being 
open  at  the  station,  (a)  Lead  B  is  applied  to  each 
terminal  of  every  circuit  to  ascertain  if  the  circuits  are 
clear  of  "live"  crosses,  (b)  Lead  A  is  applied  as  above 
to  test  for  "grounds."  (c)  Leads  A  and  B  are  applied 
simultaneously  to  the  two  ends  of  each  circuit  to  see 
that  an  "open"  circuit  does  not  exist. — J.  Murphy, 
Ottawa. 

F"or  continuity — a  visible  lamp  detector  burning  con- 
tinuously at,  say,  1 10  volts.  This  will  not  interfere 
with  trimming.  Connect  one  lamp  to  each  line  and  one 
relay  and  gong  to  ground  at  station.  Use  52  v.  lamps. 
This  when  arc  current  is  off. — J.  A.  Douglas, 
Winnipeg. 

Depends  on  the  system. — J.  F.  H.  Wvse,  Toronto. 

Q.  How  is  an  "  open  circuit,"  or  the  point  of  the 
break,  in  an  arc  circuit  located : — 

(a)  In  the  daytime? 

(b)  At  night  when  running. 

Each  of  our  arc  circuits  is  provided  with  one  or  more 
absolute  cut-outs.  Troubles  are  localized  by  means  of 
the  cut-outs  and  then  traced  up  by  the  patrolmen.  J. 
Muui'iiY,  Ottawa. 

(a)  By  magnets,  (b)  By  putting  circuit  on  low 
voltage. — J.  F.  H.  Wyse,  Toronto. 
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ENGINEERING  MECHfVNICS 


CONVENTION  OF  STATIONARY 
ENGINEERS. 

Tlio  vixtoontli  annual  convention  of  tlie  Canadian 
Association  of  Stationary  luigineers  was  opened  at 
Chatliam,  Ont.,  on  Aui^ust  22nd,  with  F.  J.  A.  Scul- 
thorpo,  of  Hamilton,  in  the  chair.  The  Mayor  being 
unable  to  bo  present,  an  address  of  welcome  was 
delivered  by  Mr.  Kelley. 
The  President  then  read  his  address,  as  follows  : 

pui-siPKN  I  's  Annul- ss. 
Bivlliioii  :  1  liavo  the  lionoi-  .uul  ploasiuo  ot  woli-iniiiiii;  \  ou  to 
tliis  our  sixteenth  annual  com  million.  I  hcliin i'  ( hal  in  si'K't  liii^- 
you  as  deleijates  from  the  v;iii>nis  ^raiu  lu-s  llic  humhIh-is  liavo 
sent  their  best  nion.  I  hope  \  om-  di-lilu'Talions  w  ill  rcsuli  in  llie 
advancement  ot  our  01 -ani/al  ion  and  llial  in  doalin^-  witli  the 
various  subjects  hi  ou-  lu  bolon'  you  llio  onoand  only  aim  shall  be 
the  greater  good  of  tlio  CA.S.E.  I  ncoil  not  ask  toi-  your 
hearty  support,  as  this  has  always  boon  tfivon  lo  llio  ooi  upant  of 
the  chair. 

I  am  sorry  to  say  wo  have  not  inceased  in  membership  as 
rapidly  as  we  miefht  have.  There  is  no  doubt  we  have  some  of 
the  best  engineers  in  tho  Dominion  in  our  Association,  but  we 
must  admit  thero  are  many  good  engineers  who  are  not  as  yet 
members  of  out  Association,  and  I  do  hope  (Clause  1),  That 
the  Ways  and  Moans  ommiltoo  will  suggest  some  plan  to  in- 
terest these  men  and  show  thoni  that  it  is  to  their  advantage  as 
well  as  oui-s  to  throw  in  tholr  lot  with  us,  and  that  we  are  banded 
together  not  onh  lor  the  benefit  of  ourselves,  but  also  for  theirs, 
our  employers,  and  the  safe'y  of  the  public  at  large. 

I  am  glad  to  see  tliat  the  manufacturers  of  Canada  realize  the 
fact  that  it  is  to  ihoir  benefit  to  have  their  engineers  members  of 
our  Assooiation.  (Clause  2)  I  strongly  recommend  that  a 
Legislali\o  Committoi'  bo  appointed  from  this  body  to  work  in 
conjunction  with  the  O.A.S.E.  to  draft  a  new  bill  and  to  see  that 
same  be  pro-.ontcvl  at  the  next  session.  Your  Legislative  Com- 
mittee this  \  oar  put  forth  their  best  endeavor  for  the  license  law. 
We  had  ioini  nu'otings  with  the  0..\.S.E.  and  interviews  with 
several  Ministois.  (Clauso  3)  Al  our  last  convention  it  was  de- 
cided to  change  the  name  of  this  Association  from  Stationary  to 
Steam  Engineers.  I  v.a>nld  rocimimend  that  this  be  again  recon- 
sidered by  you.  (Clause  4)  It  was  also  decided  to  issue  a 
certificate  of  membership  ;  nothing  having  been  done  in  this 
matter  I  would  recommend  that  this  be  reconsidered.  (Clause  5) 
I  would  recommend  that  steps  be  taken  so  that  any  delegate  may 
be  eligible  for  anv  position  in  the  gift  of  this  convention. 
(Clause  6)  I  would  also  r<?commend  that  any  British  subject  who 
is  duly  qual  fied  may  be  eligible  for  membership  in  this  Asso- 
ciation witliont  further  residence  in  the  Dominion,  and  that 
Article  3  Section  i  be  amended  to  read  as  follows  : 

"This  Association  shall  be  composed  of  practical  engineers 
who  are  residents  of  Canada  or  who  are  British  subjects  of  good 
moral  character  and  who  have  a  practical  knowledge  of  steam 
engineering,  which  shall  bo  doiorminod  b\-  an  examination,  with 
not  less  than  three  years  oxperienco. 

In  conclusion,  I  desire  to  express  to  you  ni)-  deep  sense  of 
gratitude  for  the  great  honor  you  conferred  on  me,  a  year  ago, 
when  you  elected  me  to  the  high  and  honorablo  position  of 
President  of  this  Association  and  for  the  loy.il  niannor  in  which 
you  have  stood  by  me.  1  will  only  add  thai  ii  )s  my  lieartfelt 
wish  that  your  deliberations  at  til  is  loinontion  may  be  so  con- 
ducted toward  each  other  that  ,  \.  ry thing  wo  shall  do  will  be  for 
the  benefit  and  honor  of  our  good  Association. 

F.  J.  A.  SCLLTHORPE,  President. 

The  minutes  of  the  previous  convention  were  then 
read  by  Secretary  Itij^^iis  and  adopted. 

The  Secretary  then  read  his  report,  which  made  the 
following  recommendations : 

First.  The  institution  of  a  sick  benefit  fund  controlled  by  the 
Executive. 

Second.  The  appointment  of  a  Board  of  Examiners  to  grant 
certificates  to  competent  engineers. 


Third.  Thai  the  [ler  iliem  pay  during  convention  be  cancelled 
so  as  lo  give  the  Executive  more  funds  to  work  on. 

Till-  Secret;ir\  s  report  further  said:  "During  the  past  session  o^ 
till'  t'tntario  Legislature  a  committee  of  stationary  engineers  ap- 
plii'd  lor  a  license  bill,  but  failed.  I  am  led  to  believe  that  we 
will  never  get  the  bill  passed  till  stationary  engineers  in  all 
parts  of  the  province  unite  in  more  faithful  work  in  its  interests. 

"Re  membership,  I  regret  that  we  have  not  organized  any  new- 
branches  this  year,  but  all  the  other  lodges  have  made  progress 
and  retained  their  membership.  The  correspondence  during  the 
year  has  been  large,  with  many  enquiries  regarding  our  organi- 
zation generally." 

The  President's  address  and  the  Secretary's  report 
were  referred  to  the  Committee  on  the  Good  of  the 
Order. 

The  President  then  appointed  a  Striking  Committee, 
who  selected  the  following  as  members  of  the  different 
standing  committees: — Good  of  the  Order — Bros. 
Moseley,  Wickens,  Sweet,  Outhwaite,  and  Kelley. 
Ways  and  Means  —  Bros.  Ironsides,  McGhie  and 
Crockett.  Auditing —  Bros.  Steeper  and  Stubbs. 
Mileage  —  Bros.  Grandbois,  Trott  and  Hughes. 

Bro.  Inglis  gave  notice  of  motion  that  the  word 
"Stationary"  be  substituted  for  the  word  "Steam"  in 
the  name  of  the  Association.  Upon  motion  of  Bro. 
Moseley,  it  was  decided  to  rescind  the  present  preamble 
and  insert  the  original  preamble  of  the  Association. 
The  convention  then  adjourned  until  2  p.  m.,  and  upon 
resuming  Bro.  Wickens  reviewed  the  attempts  which 
had  been  made  to  secure  a  license  law  from  the  Ontario 
Legislature.  Last  year  action  in  this  direction  was 
taken  by  a  joint  committee  composed  of  members  of  the 
Canadian  and  Ontario  Associations  of  Stationary  Engi- 
neers and  the  International  Union  of  Steam  Engineers. 
Unfortunately,  the  same  bill  which  had  been  defeated 
the  year  before  was  presented  to  the  Legislature,  with 
the  result  that  it  was  strongly  opposed  by  the  Canadian 
Manufacturers'  Association.  During  the  discussion 
which  followed  Mr.  Wickens"  remarks  it  was  stated 
that  the  bill  had  received  no  opposition  from  the  Boiler 
Insurance  companies  or  their  inspectors.  The  bill  was 
thrown  out  in  committee  and  did  not  reach  the  House. 
Upon  motion  of  Bro.  Inglis,  a  committee  was  appoint- 
ed to  act  in  conjunction  with  the  O.A.S.E.  to  prepare 
a  bill  to  be  presented  at  the  next  session  of  the  Legis- 
lature. An  editorial  which  appeared  in  the  Canadian 
Engineer  condemning  the  license  bill  was  the  subject  of 
considerable  discussion.  It  was  pointed  out  that  the 
fundamental  principles  of  higher  education  had  been 
attacked,  and  a  committee  was  appointed  to  write  a 
suitable  reply  to  the  article. 

The  question  of  issuing  a  handbook  was  considered, 
a  proposition  to  that  end  having  been  submitted  by  the 
publishers  of  The  Engineering  Journal.  A  committee, 
consisting  of  Bros.  McGhie,  Crockett,  Ironsides,  Inglis, 
Sweet  and  Moseley,  was  named  to  prepare  a  series  of 
papers  to  be  distributed  to  the  members  during  the 
coming  winter.  Business  was  llien  suspended  and  the 
delegates  were  given  a  ride  around  the  city.  The 
works  of  the  Chatham  Gas  Company,  where  a  very 
interesting  plant  is  in  operation,  and  of  the  Chatham 
Wagon  Company,  were  visited.  Mr.  W.  W.  Scame, 
dealer  in  oils  and  engineers'  supplies,  took  the  party 
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down  the  river  in  his  gasoline  launch,  and  in  the  even- 
ing the  convention  again  resumed.  A  motion  to  cut 
off  the  per  diem  allovi^ance  to  delegates  when  a  con- 
vention was  held  in  their  city  was  defeated.  The  re- 
ports of  the  Auditing  Committee  and  of  the  Mileage 
Committee  were  received  and  adopted.  A  letter  of 
condolence  was  ordered  to  be  sent  to  Bro.  Dixon  in 
view  of  the  recent  death  of  his  daughter.  Bros.  Mose- 
ley,  Outhwaite,  Sweet,  Cornish  and  Wickens  were  ap- 
pointed a  committee  to  prepare  three  papers  for  the 
next  convention. 


SECOND  DAY. 

The  first  order  of  business  on  Wednesday  morning 
was  the  election  of  officers,  which  resulted  as  follows  : 
President,  W.  A.  Sweet,  Hamilton  ;  vice-president, 
Joseph  Ironsides,  Hamilton  ;  secretary,  W.  Outhwaite, 
Toronto  ;  treasurer,  J.  M.  Dixon,  Toronto  ;  con- 
ductor, E.  Grandbois,  Chatham  ;  door-keeper,  Charles 
Kelley,  Chatham. 

Mr.  B.  F.  Uttley,  of  the  Goldie  &  McCulloch  Com- 
pany, extended  an  invitation  to  the  Association  to  hold 
their  next  annual  convention  in  Gait.  This  met  with 
the  approval  of  the  convention  and  the  secretary  was 
instructed  to  communicate  a  vote  of  thanks  to  the 
Goldie  &  McCulloch  Company  for  their  invitation. 
Bro.  Wickens  will  take  steps  to  form  a  branch  in  Gait, 
where  there  are  a  large  number  of  engineers. 

The  Committee  on  the  Good  of  the  Order  then  sub- 
mitted their  report,  in  which  they  recommended  that 
Clauses  2  and  3  of  the  president's  address  be  adopted  ; 
that  Clause  4  be  not  adopted  ;  that  Claus*  5  be 
amended  to  read  "No  person  is  eligible  for  election  to 
the  office  of  Executive  President  unless  he  is  a  past 
president  of  a  subordinate  lodge  ;  that  Clause  6  be 
amended  as  follows:  "Sec.  i,  Art.  3.  This  Asso- 
ciation shall  be  composed  of  practical  stationary  en- 
gineers who  are  residents  of  Canada,  or  are  British 
subjects,  of  good  moral  character,  and  who  have  a 
practical  knowledge  of  stationary  engineering,  which 
shall  be  determined  by  an  examination,  and  not  less 
than  two  years  experience,  and  to  be  a  resident  of  the 
jurisdiction  not  less  than  six  months,  or  to  possess  an 
O.A.S.E.  certificate";  that  the  offer  of  "The  Engineer- 
ing Journal"  be  accepted,  provided  that  a  member 
of  the  C.A.S.E.  be  appointed  one  of  the  judges  ;  that 
Article  12,  Section  i,  be  amended  to  read  "Any  day 
after  the  first  Tuesday  in  August  at  the  call  of  the 
President"  ;  that  the  following  be  incorporated  in  the 
preamble  :  "This  Association  shall  at  no  time  be  used 
for  the  furtherance  of  strikes  or  in  any  way  interfere 
between  members  and  their  employers  in  regard  to 
wages,  recognizing  the  identity  of  interests  between 
employer  and  employees  and  not  countenancing  any 
project  or  enterprise  that  will  interfere  with  perfect 
harmony  between  them.  Neither  shall  it  be  used  for 
political  or  religious  purposes.  Its  meetings  shall  be 
devoted  to  educational,  professional  and  mechanical 
knowledge. " 

The  report  was  adopted  as  submitted.  In  the  after- 
noon votes  of  thanks  were  tendered  to  the  Mayor  and 
Council,  the  local  committee,  the  press,  and  to  Bro. 
Inglis  for  the  energy  displayed  in  his  position  as  sec- 
retary. Mr.  H.  G.  Skelsey  was  appointed  assistant 
secretary  and  official  stenographer  of  the  C.A.S.E. 

The  report  was  adopted  as  submitted. 


The  convention  then  adjourned  to  meet  in  Gait  next 
year. 

THE  BANQUET. 

The  annual  dinner  was  held  at  the  Hotel  Garner  on 
Tuesday  evening.  After  the  menu  had  received  due 
attention,  responses  were  made  to  the  following  toasts: 
"The  King",  by  singing  the  National  Anthem ;"Canada 
Our  Home",  by  A.  B.  McCoig,  M. P.P.,  H.S.Clements, 
M. P.,  and  W.  Crockett;  "The  Maple  City",  by  Aid. 
Westman  and  W.  W.  Scane;  "Mayor  and  Council",  by 
Mayor  Cowan  and  Aid.  Marshall;  "Executive  Head 
and  Delegates",  by  Bros.  Wickens  and  Moseley;  "Sister 
Associations",  by  Mr.  F.  B.  Uttley  and  Bro.  Scul- 
thorpe;  "Manufacturing  Interests  of  Canada",  by  W. 
H.  Stevens  and  W.  R.  Lannan;  "The  Ladies",  by  W. 
Piggott  and  J.  W.  Edmundson;  "The  Local  Associa- 
tion", E.  Grandbois,  F.  F.  Hayes  and  Charles  Kelley, 
"The  Press",  by  S.  Groves  and  A.  Thibadeau;  "Host 
and  Hostess",  by  Mr.  Eberts.  A  very  pleasant  even- 
ing was  concluded  by  the  singing  of  Auld  Lang  Sync. 

The  supply  men  present  included  Mr.  E.  Irving,  of 
the  Sunbeam  Incandescent  Lamp  Company,  Toronto; 
Mr.  O.  V.  Philips,  of  the  Canadian  Oil  Company,  Tor- 
onto; Mr.  E.  H.  Hughes,  of  the  H.  W.  Johns-Mann- 
ville  Company,  New  York,  and  Mr.  F.  B.  Uttley,  of  the 
Goldie  &  McCulloch  Company,  Gait. 


ELECTRICAL  MOTORS  VS.  SHAFTING. 

It  is  claimed,  with  good  reason,  that  the  use  of  mo- 
tors on  each  machine,  instead  of  transmitting  energy 
by  belting  and  shafting,  will  save  a  large  percentage. 

The  advantages  presenting  themselves  are  the  fol- 
lowing :  I,  Less  costly  and  more  conveniently  arrang- 
ed buildings  ;  2,  immunity  from  interruptions  due  to 
the  necessity  of  shutting  down  the  whole  plant  on  ac- 
count of  any  section  being  out  of  order  ;  3,  more  eco- 
nomical steam  plants  ;  freedom  from  danger  and  ob- 
struction of  shafting  and  belting  ;  4,  a  very  large  saving 
in  shafting  and  belting  ;  and  5,  the  absolute  unimport- 
ance of  the  relative  position  of  the  power  plant  and 
the  mill.  In  each  case  the  locations  are  determined 
by  the  most  economical  position  of  power  plant,  to 
enable  it  to  obtain  water  for  steam  and  condensing 
purposes,  and  of  the  mill  for  the  most  convenient  situa- 
tion for  the  railways  and  to  find  inexpensive  founda- 
tions. Power  can  be  distributed  across  streams,  up 
or  down  hills,  ground  corners,  up  or  down  stairs  with 
ease. 

Friction  clutches,  belts,  shafting,  pulleys,  are  all 
done  away  with.  The  motors  may  be  attached  to  the 
individual  machine,  or  located  under  or  over  as  may 
be  desired. 

There  is  a  saving  in  the  friction  alone  of  20  per  cent. 
The  producing  capacity  of  the  machinery  operated  is, 
in  actual  practice,  increased  about  4  per  cent.,  due  to 
the  steadiness  in  this  method  of  driving  over  the  usual 
method  of  ropes  and  belts,  and  the  more  uniform  speed 
obtained  throughout  the  plant.  The  enormous  flexi- 
bility and  economic  problems  solved  by  the  installa- 
tion of  these  electric-driven  cotton  mills  are  feU  oven 
outside  the  mill  itself. — The  Economist. 


Mr.  VV.  J.  Clark  has  started  in  business  as  an  oleclriiMl  con- 
tractor at  Stratford,  Ont.  Ho  will  undertake  complolo  lij;lil  and 
power  installations  and  intends  to  make  u  specially  ol"  window 
lighting  signs  and  flashes. 
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THE  CANADIAN  NATIONAL  EXHIBITION. 

riio  C'aiKiJiaii  National  ICxliibitioii  at  ToioiUo,  wliich 
closed  on  the  9th  inst. ,  was  witlunit  doubt  the  most 
successful  over  held.  Progress  was  shown  in  the 
number  and  character  of  the  exhibits,  while  the  attend- 
ance far  exceeded  any  previous  Exhibition,  which  was 
due  in  part  no  doubt  to  the  exceptionally  favorable 
weather.  About  the  usual  uiunber  of  exhibitors 
were  to  be  found  in  the  Machinery  Hall,  but  it  is  to  be 
rejjretted  that  there  was  not  a  large  representation 
of  the  manufacturers  of  electrical  apparatus. 

The  Canadian  General  Electric  Company  and  the 
Canada  Foundry  Company  ag-ain  occupied  a  large 
space.  On  the  north  side  of  the  building  was  a 
C.G.E.  170  ampere  500  volts  direct-current  generator 
operating  the  motors  in  the  Process  Building  and  driven 
by  a  Cioldie  &  McCulloch  80  h.  p.  Wheelock  engine. 
In  their  regular  space  to  the  left  of  the  main  entrance 
were  four  4000  volt  alternating  current  transformers  fur- 
nishing arc  light  for  the  exhibition  buildings,  also  a 
range  of  products  manufactured  by  the  Canada  Foundry 
Company,  including  a  Canada  water  tube  boiler,  an 
L'nderwriter's  fire  pump  20x12x16  of  a  capacity  of  i  ,500 
gallons  per  minute,  Northey  pumps,  "Easy"  injectors, 
hydrants,  valves,  architectural  iron  work,  etc. 

The  feature  of  the  United  Electric  Company's  exhib- 
it was  a  50  h.  p.  "  Hoffman  "  rotary  engine  driving  a 
direct  current  "Johnson"  generator.  This  engine,  of 
which  a  description  will  be  published  in  a  later  issue, 
is  now  being  manufactured  in  Canada  by  Johnson  & 
Hoffman.  Direct  and  alternating  current  generators 
and  motors,  switchboard  equipment,  arc  lamps,  etc., 
completed  the  exhibit. 

The  Jones  &  Moore  Electric  Company,  Toronto, 
had  their  usual  attractive  display,  including  bipolar 
and  multipolar  generators  and  motors,  Adams  Bagnall 
arc  lamps  and  a  complete  marble  switchboard  with 
ammeters,  voltmeters,  pilot  lamps,   controllers,  etc. 

The  Toronto  &  Hamilton  Electric  Company,  Hamil- 
ton, and  the  Consolidated  Electric  Company,  of  Toron- 
to, each  exhibited  a  line  of  direct-current  generators 
and  motors,  as  well  as  switchboard  instruments  and 
electrical  supplies  in  general. 

H.  H.  Watts  &  Company,  Toronto,  exhibited  electri- 
cal and  steam  specialties,  including  a  current  interrup- 
ter, push  buttons,  the  "Globe"  dry  battery  manufactur- 
ed by  the  National  Carbon  Company,  Cleveland,  and 
the  "Paradox"  gas  engine.  In  the  exhibit  of  the 
Central  Electric  and  School  Supply  Company  were  to 
be  seen  many  interesting  articles  such  as  electric  clocks, 
flash  lights,  etc.  They  handle  the  Columbia  dry  cell, 
which  is  specially  designed  for  telephones,  street  car 
signals,  fire  alarm  systems  and  motor  cars. 

The  Canada  Metal  Company,  Toronto,  had  a  splendid 
display  of  babbitt  metals,  electrical  zincs,  fuse  wire, 
copper,  pig  lead,  etc. 

J.  N.  Tallman  &  Sons,  Hamilton,  showed  a  general 
line  of  "Arctic"  anti-friction  babbitt  metal,  ingot  cop- 
per, pig-lead,  antimony,  and  machinery  and  ornamental 
brass,  as  well  as  Tallman's  white  bearing  metal,  which 
they  are  just  placing  on  the  market. 

Babcock  &  Wilcox,  Limited,  Montreal  and  Toronto, 
again  exhibited  a  large  water  tube  boiler  equipped 
with  the  B.  &  W.  superheater,  which  they  claim  to  be 
a  large  saver  of  coal. 

A  very  complete  range  of  power  transmission  ap- 


pliances was  shown  by  the  Dodge  Manufacturing 
Compan}-,  Toronto,  including  wood  split  pulleys  in 
operation,  couplings,  hangers,  self-oiling  bearings  and 
tiic  Dodi^o  car  puller,  which  has  a  capacity  of  from 
five  to  eight  cars. 

Bearings  were  exhibited  by  four  firms,  namely,  Hen- 
derson Roller  Bearing  Company,  Toronto  ;  Chapman 
Double  Ball  Bearing  Company,  Toronto  ;  Canadian 
Bearings,  Hamilton  ;  and  Brintnell  Adjustable  Roller 
Bearing  Company,  Toronto. 

Gas  and  gasoline  engines  were  shown  by  Gould, 
Shapley  &  Muir,  Brantford  ;  Georgian  Bay  Engineer- 
ing Works,  Midland,  and  the  Canadian  Fairbanks 
Company.  The  Fairbanks  display  also  included  steam 
and  power  pumps,  valves,  scales,  wood  split  pulleys, 
belting  and  several  other  lines. 

The  exhibitors  of  belting  and  mill  supplies  were  the 
Dominion  Belting  Company,  Hamilton,  and  D.  K. 
McLaren,  Montreal,  the  former  showing  their  "  Ma- 
ple Leaf"  brand  of  cotton  duck  belting  and  the  latter 
their  well-known  oak  tanned  leather  belting. 

The  Jones  underfeed  mechanical  stokers  were  to  be 
seen  in  actual  operation  in  the  boiler  room  adjoining 
the  Machinery  Hall. 

One  of  the  most  artistic  exhibits  was  that  of  the 
James  Morrison  Brass  Manufacturing  Company,  To- 
ronto. Besides  the  wide  range  of  brass  goods  which 
they  manufacture,  they  showed  the  J.M.T.  injectors, 
Nethery  flush  valves,  ship  telegraph  gongs,  etc. 

Other  exhibitors  included  S.  E.  Bowser  &  Com- 
pany, Fort  Wayne,  Ind.,  patentees  of  the  Bowser  sys- 
tem of  oil  storage  ;  Eureka  Mineral  Wool  Company, 
Toronto,  mineral  wool,  Paroid  roofing,  etc.;  Philip 
Carey  Manufacturing  Company,  Toronto,  asbestos 
pipe  covering.  Magnesia  cement  roofing,  and  asbes- 
tos sheeting  ;  Garlock  Packing  Company,  Hamilton, 
packings  and  asbestos  pipe  coverings  ;  and  Simplex 
Engine  Company,  Toronto. 

Upwards  of  200  Adams-Bagnall  series  alternating 
arc  lamps  were  used  for  lighting  the  different  build- 
ings. These  were  supplied  by  the  R.  E.  T.  Pringle 
Company,  of  Montreal,  through  their  Toronto  office. 


ELECTRIC  MINING  APPARATUS. 

The  Granby  Ccn^olidated  Mining,  Smelting  and 
Power  Company,  of  Grand  Forks,  B.C.,  are  adding 
some  electrical  machinery  to  their  plant.  The  machin- 
ery includes  one  300  h.p.  motor,  3  phase,  400  volt,  60 
cycl-es,  3  bearing  ;  three  150  h.p.  motors,  3  phase,  400 
volts,  60  cycles,  2  bearing  ;  two  electric  locomotives, 
220  volts,  20  inch  gauge,  and  one  75  h.p.  3  phase  400 
volt,  1 120  r.p.m.;  60  cycle  induction  motor,  operating 
in  a  water  tig'it  case  for  mine  pumping  service.  The 
whole  apparatus  was  purchased  from  the  Canadian 
Westinghouse  Company  at  Vancouver.  The  installing 
of  the  machines  was  done  under  the  supervision  of 
Chief  Electrician  Laine,  of  the  Granby  Consolidated 
Mining,  Smelting  and  Power  Company. 


The  Norlli  River  Power  C  ompany,  Limited,  Montreal,  has 
been  incorporated,  willi  a  eapilal  stocVc  of  $go,ooo,  tlie  in- 
corporators being-  iVIessrs.  InoIhtI  iMckerdllie,  .■\lhert  Fograrty, 
J.  A.  Mann,  and  W".  K.  Slavely,  of  Alonlrcal,  and  Hugh  \V. 
Roherlson,  oi' St.  Andrews,  Om-.  l  lie  coniiiany  is  g-iven  power 
to  aci.|iiire  llu-  Inisini-ss  ol  i'lu-  Slu'lbx  C'onipany  and  to  manu- 
faclurv  appaialus  i'ov  llie  deveU'pnu'nl  ol'  i-lectrical,  hj'draulio 
and  sli'ain  power. 
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The  Andover  and  Perth  Electric  Light  Company,  of  Andover, 
N.  B. ,  are  offering-  for  sale  their  power  site  at  Four  Falls. 

The  citizens  of  Palmerston,  Ont.,  have  approved  of  an  expend- 
iture of  $3,000  to  improve  the  electric  light  plant. 

The  electric  light  plant  at  Pictou,  N.  S.,  will  likely  be  duplicat- 
ed, a  meeting  of  the  ratepayers  having  been  called  to  consider 
the  question. 

An  electrician  employed  by  the  village  of  Fort  F"rances,  Ont., 
has  reported  that  an  electric  light  plant  could  be  installed  for 
lighting  the  streets  at  a  cost  of  about  ,$S,ooo. 


Mr.  W.  C.  P.  Heathcoto  has  c 
proposed  extension  of  the  Petorhi 
Point      It  is  undcrstootl  that  the  i 

It  is  rumored  that  the  Southwc 


ipK'U'd  the  surve3's  for  the 
i  street  railway  to  Young's 
it  is  estimated  at  $250,000. 
rn  Traction  Company,  which 
is  now  building  an  electric  railway  from  St.  Thomas  to  London, 
will  continue  the  line  to  Hamilton  and  probably  to  the  Niagara 
frontier. 

The  Maine  &  New  Brunswick  Electric  Power  Company  have 
closed  a  fifteen  year  contract  for  the  furnishing  of  light  and  power 
to  the  town  of  Houlton,  Maine,  and  engineers  are  now^  preparing 
plans  and  specifications  for  developing  the  power  of  the  Aroos- 
took Falls,  which  is  estimated  at  3,000  h.  p.  Messrs.  J.  E. 
Stewart,  J.  W.  Niles  and  G.  G.  Porter,  of  Perth,  N.  B.,  are 
interested. 

The  St.  John  Street  Railway  Company  are  extending  their 
lighting  system  into  Carkton,  a  suburb  of  St.  John,  N.  B.  This 


the  Carleton  Electric  Light  Company  propose  to  combat.  They 
are  now  preparing  to  supply  additional  light  and  will  apply  for 
the  contract  for  street  lighting,  which  expires  in  two  years.  It 
is  probable  that  the  outcome  of  the  present  situation  will  be  that 
the  St.  John  Railway  Company  will  purchase  the  plant  of  the 
Carleton  Electric  Light  Company. 


"CALVADUCT  'AND  "LORICATED' 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 


The  Kensington-Brandon  Development 
Company,  of  which  Mr.  Currie,  of  Toron- 
to, is  vice-president,  may  establish  a 
street  railway  system  at  Brandon,  Man. 

The  Brantford  Electric  &  Operating 
Company,  Brantford,  Ont.,  have  decided 
to  proceed  with  the  installation  of  a  new 
steam  plant. 

Mr.  Charles  Barber,  matiufacturer  of 
water  wheels,  Meaford,  Ont.,  calls  at- 
tention in  an  exchange  to  the  water 
power  of  the  Sauble  river.  The  volume 
of  water  is  about  6,000  cubic  feet  per 
minute,  and  he  estimates  the  available 
head  at  22  feet,  representing  a  constant 
200  horse  power  ;  as  the  reservoir  is 
large,  it  is  probable  that  a  400  horse 
power  plant  could  be  installed  with  per- 
fect safety.  The  falls  are  only  about 
se\  eii  miles  from  Wiarton,  and  are  owned 
by  Mr.  John  Thede.  The  development  of 
the  power  for  transmission  to  Wiarton  is 
being  agitated. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service 
Central,  Exchange,  Factory,  Warefiouse,  etc.  Our 

DESK  TELEPHONE 

as  iilustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  <&  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


£]  SUPPLIES 
^  FIXTURES 
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ARC  LAMPS 


FAN  MOTORS 


THE  HICKS  ELECTRIC  CO. 

OFFICE,  STOBART  BLOCK,  WINNIPEG         Telephone  369^ 

Fall  Line  of  Electrical  Svipplies 

PROMPT  SHIPMENTS 
Let  us  estimate  on  vour  installation. 


OUR  MOTTO  : 

''Prompt  dt-a lings 
and  •.i'orkiuan  s'l  //> 
giiaran/ecd." 

Any  work  in  our 
line,  large  or  small, 
will  coniniand  our 
best  attention. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PKINCIP/VL  OhFICE  AND  EACTOKV 


Aqueduct  Street,  MONTREAL 
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K.  L.  AITKEN 

Consulting  Electrical  Engineer 


164  Bay  Street 


TORONTO,  ONT. 


LonR  Distance  Phones 

oiVice  Main  14S2 

Kc--idence  -  Main  4S4 
(Successor  to  the  Electrical  Supervision  Society) 

J  A  O.  .S.  FIELDING,  C.  E, 

WATER  POWERS  AND  DAMS 

Room  2.  IS  Toronto  Street       ■  TORONTO 

Edward  B.  Merrill 

H.  A..   )!.  A.  Se  . 
A.  .M.  t.iii.  S>v.  C".         Assocl.iU-  A.  1.  E  li 

CONSULTING  ENGINEER 

Municipal  .  rnni;  ^  Imlnstn.ll  I'l.lllK. 

II.  Kin..  Si    W  .  -  I  OROXTO 

Roderick  J.  I>ai?l«:e 

A.  M.  Can.  See.  C.E.  A.  M.  Amer.  Inst.  E.E. 
CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports-Tests-Valuating. 

52-53  J»ne«  Building   -    TORONTO,  CAN. 

Cable  .\ddress  "Rodparke"  (W  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


Woodman  Brothers 

HaLmiltorv,  Ont. 

CEDAR  POLES 

Bovight  ar\d  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


HERBERT  J.ARMSTRONG 

Consulting  Engineer 

POW  ER,    in.KC  TRIC    AXO  .STEAINI 

43  VICTORIA  ST.,  TORONTO 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  a.nd  DynaLmos,  Priva.te  Telephones, 
Electric    Light    Fixt\ires    a-nd    Electric  Supplies. 
Electrical    Work   aad    Repair*  ^  APP'y  to 

of  all  Description   ^  1 28 14  Spaiks  St.,  Ottawa 

Estimates   Cheerfully  Given  on  Application. 

ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES ,  . 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH,  PA. 

WESTON  mm  mmm  go. 
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Paris,  Franch  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 


WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
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„  ^  ,  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
meter— for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  en-rgy. 


Please  mention  the  Canadian  Electrical  News  when 
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The  citizens  of  Ladysniith,  B.C.,  have  determined  to  proceed 
with  the  scheme  to  secure  an  electric  lighting  system. 

Mr.  Willis  Chipman,  C.E.,  of  Toronto,  has  been  engaged  to 
design  waterworks  and  electric  light  systems  for  the  corporation 
ofDalhousie,  N.B. 

The  Ottawa  Electric  Company  are  installing  a  1,500  k.  w. 
steam  turbine  from  the  works  of  the  Westinghouse  Company. 
It  is  of  the  Westinghouse-Parsons  type.  The  Canadian  West- 
inghouse Company  have  installed  smaller  turbines  of  the  same 
type  for  the  Northern  Electric  Company,  Montreal,  Belleville 
Portland  Cement  Company,  and  for  the  C.  P.  R.  at  Fort  William. 

An  attempt  was  made  recently  by  the  Association  of  Electrical 
Contractors  in  Vancouver  to  have  a  tax  imposed  on  all  parties  or 
firms  engaging  in  the  electrical  contracting  business.  This  was 
designed  to  prevent  the  practice  of  journeymen  taking  work  on 
their  own  account.  The  scheme,  however,  did  not  pass  the  City 
Council,  the  contention  being  that  while  they  could  license  shops 
they  could  not  impose  a  tax  on  individual  workers. 


The  Dominion  Government  have  just  taken  tenders  for  the 
supply  and  erection  of  four  transmission  line  towers  on  the 
Welland  canal. 

Messrs.  R.  T.  Walsh  &  .Son  will  light  the  streets  of  Ormstown, 
Que.,  with  electricity,  the  price  being  $8.50  per  32  c.p.  lamp  for 
twenty  lamps  or  more  for  every  night  in  the  year. 

Compelitive  bids  wcio  rt'ccntly  Invited  for  supplying  the  city 
of  \'ancou\ IT,  B.C.,  with  .-K-clric  li.tjht.  The  cost  at  present  for 
375  direct  current  lamps  is  $q3-o7  per  lamp  per  j-ear.  For  the 
alti-rnating  current  system  the  British  Columbia  Electric  Railway 
Coinyany  put  ill  a  tender  of  $50  per  lamp  per  annum  on  a  ten 
year  contract,  and  for  direct  current  $60  for  five  years  and  $55 
for  ten  years.  The  Stave  Lake  Powei  Co.  tendered  at  $61  per 
s.  Bids  were  also  put 
The  British  Columbia 
was    1.4  cent    per  kilo- 


The  Stave  Lake  Powei 
lamp  for  five  years  and  $60  for  ten  yea 
in  for  the  supply    of  current  alone. 
Electric  Railway  Company's  tender 


watt  hour  for  five  years  and  one  cent  per  kilowatt  hour  for  ten 
years.  The  Stave  Lake  Power  Company's  bid  was  $22.50  per 
kilowatt  for  five  years  and  $22  for  ten  \-ears. 


NEVER 
FAILS 


Avitomatic  Injector 

Penberthy  Injector  Co.,  Limited 

WINDSOR,  ONT 
THE  SIGN  OF  QUALITY 

ESTABLISHED  1849. 

BRADSTJREET'S 

Capital  and  Surlpus,  $1,500,000. 


Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  chants, 
ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aff'ecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business ccrporations.  Specific 
terms  may  be  ofjtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  ot.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Oen.M^in.  Western  Canada.  Toronto 
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SHAWMUT 


99 


OUTLET 

Sizes 
/2"  — 3" 
Why  not  try 
them  ? 


BUSHINGS 

Samples  sent 
to 

Dealers  and 
Contractors 


GH-ftSE.  -  SHrflrWMUT  GOMPftNY 


NEWBURYPORT.  MASS. 


RECENTLY  PUBLISHED: 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Strong  Cloth  Binding 


T^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRICE  50  CEITTS 

TI16  G.  H.  Mortimer  Publistiing  Gompany,  o!  Toronto,  Limited 

TORONTO.  -  CANADA 

Send  for  Tabi  k  oi"  Contents 


SADLER  (El  HAWORTH 


TASNEJiS  Ajsrr 
MA  N  UFA  C  T  UREllS  O  F 


Oak  Leather  Belting 


Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL  --  9  Jordan  Street,  TORONTO 


TME  CANADIAN  ELECTRICAL  NEWS 


September,  1905 


SPARKS. 

Mr.  U.  11.  ArvhibaUl.  C.  E.,  of  \ViiiniiH<j; ,  lias  siibmittod  lo  llu- 
Council  of  Neei«i\v:\,  Man. ,  his  report  on  the  utilization  of  llu- 
White  Muil  river  for  the  extension  of  the  municipal  power  plant. 

TheCanaila  Furniture  Maiuifactui vrs  will  li>;lil  llu-  villa.nv  of 
Wiarlon,  Ont.,  for  another  year,  iheir  olVer  lo  the  t'ouiu  il  beiiij;- 

The  Town  Council  of  Moose  jaw  ,  X.W.  T.,  l.isl  weeU  aw.inleil 
contr.icts  for  an  extension  of  the  eleeli  ie  liyht  pl.inl.  The  iMis^ine, 
boiler  a lul  accessories  will  be  supplied  by  llu-  Kobb  l",nL;iiu\'i  iiii; 
Connvmy,  Amherst,  N.  S.,  ami  the  l  U'i  lrii  al  apparatus  by  Allis- 
Clialmers-Bulloek,  Limiteil,  Monlieal,  lhrous;h  llieii-  wesliin 
representative,  Mr.  L.  J.  Helii.ip. 


Port  Hope,  Out.,  is  considering-  the  advisability  of  installing  a 
niuniei|)al  elei'tiic  plant  for  street  lig^hting:  purposes.     The  exist, 
li.ulilini;-  i  iMili.u  l  iH-lwecn  Pr.  Coibett  and  the  town  will  ex- 

The  Hrilisli  l.'oliiinbia  l-'leetric  Railwa}-  Company  propose  to 
establish  an  (.'lei  trie  tianiway,  light  and  power  system  for  North 
\'aneoii\  ei-,  w  hich  will  mean  an  expenditure  of  probabh'  $200,000. 
'I'lu'  company  will  ini  iease  the  capacitj'  of  their  generating-  sta- 
tion on  the  Xoi  lh  Arm  ol'the  Inlet  by  installing  another  3,000  h. 
p.  unit.  The  sU  p -down  snb-station  which  will  be  required  will 
liki  l\  In-  siiii.iU-d  midw.ty  between  North  \'ancouverand  Moody- 
\ille,  in  which  case  electrical  power  will  be  available  for  the 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDKIHD  DDHQ'  134  upper  Thames  ST. 
I  UnliLn  DnUo.j    london,  eng. 


Magnet  l-orgings,  Slatjs,  Bars 


o 


the  Koiinh  and  Machined.  Telegraphic  Address,  'Sheetiron',  I<ondon.  B.stablished  1870. 

Lieber's  Code  used.  Plain  and  Slotted 

rc«Ef  JIhl  m  p»Kt  bright  chahcoal  iron  rods""" 

Sole  Reoresentaiives  !or  Canada '  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


CoLnadiSLn  White  CompaLiiy,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREi^L,  CANADA 

MNGINBMRS  AND  CONTRACTORS 

SteaLm   and  Electric  Ra-ilroa-ds  :  Electric  Light  and  Power  Plants  :   Building  Con- 
struction :  Water  and  Ga^s  Works  ;  Docks,  Ha-rbor  Works,  etc.,  etc. 


J.  a.  WHITE  &  COMPANY,  INC., 
New  York  City 


CO  RRBSPONDENTS 
J.  a.  WHITE  &  COMPANY,  LIMITED, 
London,  England 


WARING-WHITB  BUILDING  CO. 
London,  England 


Mmm  Circular 

booni  GomDanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuike  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  lor  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompsLny, 


354  St.  Ja^mes 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  spe°d  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  8o7„. 


The  Wm.  Hamilton  Manufacturing  Co.,  umited 

Bra^nch  Office  :  Vancouver,  B.C.         -         -  Peterborough,  Ont. 
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WESTINGHOUSEP  ARSONS 

STEAM  TURBINES 


Three  of  the  largest  power  companies  in 
Greater  New  York  recently  contracted  for  over 

50,000  H.P.of  WESTINGHOUSE-PARSONS 

Stearin  Tvirbine  Generating  Units 

The  New  York  Edison  Company,  for  Two  Units 
The  Brooklyn  Edison  Company,  for  One  Unit 
The  Brooklyn  Heights  Ry.  Company,  for  Twp  Units 

EatcK  Unit  of  7.500  K.W.  Norma.1.  or  15.000  H.P.Ultimate  Capacity 

This  class  of  service  may  be  considered 
oi  the  most  exacting  character,  demand- 
ing the  maximum  degree  of  reliability 
and  economy 

Canadian  Westinghouse  Co..  Limited 

Generatl  Offices  and  Works.  Ha.milton,  Onta^rio 

For  PoLrticuIars  Address  Nearest  Office 
Lawlor  BIdg.,  King  a^nd  Yonge  Streets,  Sovereign  Bank  of  Canada  BIdg.. 

Toronto  Hamilton  Montreal 

152  H&stirvgs  Street  922-925  Union  Bank  Building         154  GraLnville  Street 

Vancouver  Winnipeg  HaLlifa.x 
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[^655, 


M^Laren^tBate 


MildE  Microphone  % 

The  best  TRANS'/ MTER 

QUEBEC  ACE-,  •  ?, 


TELEPHONES>»»EL 


SwiiGH-Boards  and  flnnunclaiors 


Nesspdones,  Montreal 

y     732  Dopehester  St 

FIRE  ALARM  APPARATUS  and  L 
TELEGRAPH  INSTRUMENTS  (3) 


MONTRBftL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


WE  RECOMMEND 

iNGlNESE     BiBllI  iim 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracxise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  DTindas  Street,  London,  Can.— Phone  1103. 

Dunamos  and  Motors  s 


ipolar, 
polar.  Direct 
nected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


FOXCROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  I^ondon." 

Contractors  to  His  Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  Cobnty  Council,  etc. 

....  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical   Measuring  Instruments 

....  AI^SO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fascs, 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovint  to  Tr»de. 
Phoenix  Works:    QUEEN'S   ROAD,    OALSTON.    LONDON,  ENGLAND 


SKCTORrPATTKRN  ILLDMIKATED  DIAL  INSTRUMENT. 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE   PHONE   MAIN  3149 

FRED  THOMSON  &  CO. 

770-772-774  CRAIG  STREET,  -  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


TORONTO,  MONTREAL  —  OCTOBER,  1905  —  WINNIPEG,  VANCOUVER 


We  hacve  REMOVED  oy^r 

MaLiwifaLctory   aLi\d   GeneroLl  Offices 

To  New  Premises 

468-470-472.474  KING  STREET  WEST 

(Just  West  of  Spadina  Ave). 

We  have  much  larger  premises,  better  facilities,    can   handle   heavier   work    and  are 
equipped  with  new  machine  tools  to  manufacture  GENERATORS  and  MOTORS  all  sizes 
up  to  i,ooo  H.  P.  (slow  speed)  and  2,000  H.  P.  (high  speed). 
"Superior"  Alternating  and  Direct  Current  Electric  Machines.    Electric  Supplies. 

The  UNITED  ELECTRIC  CO'Y.,  Limited 

468  KING  ST.  W.,  TORONTO 


G.  G.E.  ARC  LAMPS 

with  Conceutpic  Diffusers 

GIVE  UNEQUALLED   RESULTS   IN  LIGHTING 


Stores 


Mills 


Clothing  Factories  Machine  Shops 

Drafting  Rooms      Cotton  Mills      Carpet  Warehouses 

and  All  Places  where  a  Soft,  Even  Light  is  Desired 

CANADIAN  GENERAL  ELECTRIC  GO. 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices ;      MONTREAL  HALIFAX         OTTAWA  WINNIPEG  VANCOUVER  ROSSLAND 
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TUB  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  Ett.^t,      -  TOROATO 

MANl'FACTl'KKKS 

TOPPINS, 

6IDE-BL.OCK8 

AND  CKOttS-AKMS 

WKITK  FOR  PARTICULARS. 


K.  N.  Phillus,  Preside 


Geo.  H.  Olney  and,  Secretary-Treasurer. 


Uong  Distance  Telephone  Main  411S 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  Proprietor. 


The  Broad  Scope 
of 

Hardware  and  Metal 

The  only  paper  of  its  class 
in  Canada — makes  it  a  me- 
dium for  certain  classes  of 
advertising-  of  exceptional 
value 

For  Advertising  of  Building 
Supplies  It  is  ideaLl. 

Send  for  sample  copy  and 
rates. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 


Winnipeg 


T=l=l=ll?l=Jl=i=M 


JENDERS  WANTED 


The  recognized 


ICANADIAN  CONTRACT  RECORD^ 

TORONTO.  c 


MONTRB>f\b  TORONTO 


F.  Pi 

(L 

Bl  1  iUlllIlD  [[[116  Wlll[ 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

RillWAY,  F[[D[R  1 11[[Y  WIR[ 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica>.l  R^epOcirs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

EiBGiric  Repair  &  Goniraciino  60, 

6ir  &  619  Lagauchetlere  St.       ■       MONTREAL       -       BeU  Telephone  Mala  2177 


ZIN6  &  ANALGUMED 


.      .ADA  Metal  fe. 

William  St. .TORONTO.  Telephone  Main  I72ft 


LORD  KELVIN'S  PATENTS 

18  Cambridge  St.,  Glasgow 
66  Victoria  St.,  London 


Sole  Makers 


K[ll  I  JAMES  WHITE.  LID. 


Awarded  Grand  Prix,  Paris,  1900. 

Ammeters  Indicating 
Voltmeters      '"^^^  Recording 
Wattmeters  ^  Portable 

Standard  Balances  and  Electrostatic  Voltmeters 

Resistance  Boxes,      Galvanometers,  Electrometers 

scale  flnsulation     "|    and    all   kinds  of 

Electrostatic  Voltmeter  Testing  Sets  for  ■{  Conductivity  \    xestinz  Aooaratus. 

■  scale,  Dial  Type,  also  made  (Rail  Bond      J     ^        s  hp 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF^ 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  De-dlers^in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  tlie  East. 


C»rva.dlaLn  Branch": 
52  AdcloLide  St.  W..  TORONTO 


^"■^rZZZT  BOSTON 
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McCormick 
T\irbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,vorK,Pa.,u.s./v. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  lor  catalOQUG  it  Gonlemplatina  purcHase  o!  Turbines 

WIRES  AND  CABLES 

OB"  BVBET  EBSCKIFTIOlir  B'O'R 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  GABLEIOMPANY,   -   -  -  MONTREAL 


THE  McEWEN  «^^«^^fS¥ 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BBTTBR  filGH  SP&BD  BNGINB  BUILT 


U/ATEROaS.  BRANTFORD.  CANADA 
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PUBLICATIONS. 

Tho  National  Electric  Comiianv.  Milwaukee,  Wis.,  descrihe 
iii  recent  bulletins  their  direct  eiu  reEit  belt  driven  ijeneralors  aiul 
Chrislensen's  air  briike  eiiuipiiients. 

Printed  literature  reached  us  last  niontli  from  llie  t'aiiailian 
Westin^kfhouse  Company,  Haniilion,  Ont..  referriiii;  to  W  esting- 
house  reg'ulating'  and  reversing-  controllers. 

The  Wellman-Seaver-Morgan  Com|i.iii\ ,  of  C"U-\  eland,  Ohio, 
have  issued  a  catalogue  devoted  ch.ugiiig  and  manipulating 
apparatus  for  open-he.u  tli  and  l  e-lu'.iling  luni.u'es. 

Accompanying-  the  n\oiitlily  "rreily  (.'.irl  C'alendar"  from  the 
Pittsburg:  Transformer  Com|Vuiy,  is  a  small  catalogue  giving  a 
brief  history  of  the  company  and  showing  some  of  their  latest 
types  of  transformers. 

The  Hill  Electric  Switch  Company,  in  Bulletin  No.  105,  show 
illustnitions  of  their  Style  "A"  and  Types  "B"  and  "D"  switch- 
es, also  quick  break  switch  blades,  reinforced  switch  blades, 
and  porcelean  base  "Beaver   Unhy  knile  switches. 

The  Westing-house  Companies  Publishing  Department,  Pitts- 
burg, Pa.,  have  recently  issued  circular  No.  11 20,  devoted  to 
the  Westinghouse  No.  113  railway  motor,  and  circular  No. 
relating  to  Westinglunise  prepayment  wattmeters. 

We  have  receivetl  tVom  John  1-orman,  Montreal,  several  cata- 
log^ues  and  booklets  referring  to  electric  specialties  which  he  is 
placing  on  the  Canadian  market.  One  of  the  most  interesting 
is  entitled  "Modern  Heating — Electricity,"  in  which  are  shown  the 
larg-e  I  nes  of  electric  heating  appliances  manufactured  by  the 
American  E'ectrical  Heater  Company,  Detroit,  Mich.  Another 
catalogue  contains  the  directions  for  testing-  and  recalibrating 
the  well  known  type  "B"  Guttmann  wattmeters  for  alternating- 
current. 

A  special  publication  has  been  issued  by  the  Westinghouse 
Company,  Piftsburg,  entitled  "Westinghouse  Railway  Appara- 
tus", it  being  intended  for  distribution  at  the  convention  of  the 
American  Street  Railway  Association  at  Philadelphia.  The  book 


LVs  and  describes  the  lines  of  alternating  and  direct 
railway  motors  manufactured  by  the  Westinghouse 
&  Manufacturing  Company,  as  well  as  their  generators 

lay  w  ork  and  systems  of  control  for  electric  railways. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  charter  of  the  University  of  the  State  of  New  "York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH,  Director. 
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THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
^g^^  household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has    no   equal   for   the   facility  it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BELI  TEEPHOI  COMPANY  Of  mm  I 

I 


FOR  SALE 


I  Westinghouse  .\Uernator,  single-phase,  120 
K  W..  20S0  volt,  135  cycle,  with  blue  Vermont 
panel,  instruments,  etc. 

I  Slattery  Alternator,  30  K  W.,  2o»o  volts,  125 
cvcle. 

'  I  Wagner  Single  Phase  Motor,  5  h  p.,  104  volt, 
125  cvcle  (ue-w). 

I  Wagner  Single  Phase  Motor,  7^4  h  p.  (and 
handi. 

I  G  E.  Sewing  Machine  Motor. 
4  Emerson  Desk  and  Bracket  Fans. 
Most  of  above  apparatus  has  been  in  use  but 
one  year,  and  will  be  sold  cheap. 

■WOOnSTOCK  ELECTRIC  LIGHT  SYSTEM, 
Woodstock  Ont. 


THEL  GRE,ATE.ST 


responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their    Steam  Plants. 

The  Canadian  Casualty 


6  Boiler  Insurance  Co, 


22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.  Write  us. 

TILCPHONE  MAIN  4091 

A.  G.  C.  OINNICK,  Managing  Director 


A  FINE  STEAM  PLANT 


/  Lui/I  say  without  qualification  that  it  is 
as  fine  a  boiler  and  engine  plant  as  I  have  ever 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  working  without  heating  and  abso- 
lutely without  any  noise.  I  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  haue  pleasure 
in  dealing  with  you  again  " 

The  above  refers  to  a  350  horse  power  Robb-Armstrong 
Corliss  engine  and  two  175  horse  power  Robb-Mumford 
boilers  installed  by  us. 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST,  N.S. 

a  M>>KivM  r  WILLIAM  McKAY,  320  Osslngton  Avenue,  Torotxto. 

Ant NTSi  WATSON  JACK  <S.  COMPANY.  Bell  Telephone  Bldg..  Montreal. 

nUtll  I  O  Ij  p.  porter.  355  Carlton  St.,  Winnipeg. 
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The  capital  stock  of  the  Mexican  Light  &  Power  Company 
has  been  increased  from  $12,000,000  to  $16,000,000. 

The  ratepayers  of  Woodstock,  Ont.,  last  month  carried  a  by- 
law to  raise  $50,000  for  improvements  to  the  waterworks  and 
electric  light  plants. 

McLachlin  Bros,  are  negotiating  for  a  contract  to  operate  the 
waterworks  machinery  at  Ariiprior,  Ont. ,  by  electric  power.  They 
have  in  view  the  erection  of  a  large  dam  on  the  Madawaska 
river. 

An  Ontario  charter  has  been  granted  to  the  Boiler  Flue 
Cleaner  &  Supply  Company,  Limited,  of  Toronto,  capital  $100,- 
000.  The  provisional  directors  are  Messrs.  D.  W.  Livingstone 
and  T.  H.  Wark,  of  Toronto,  and  C.  E.  Adams,  of  London, 
Ont. 

The  Kaministiquia  Power  Company,  who  are  developing 
the  Kakabeka  falls  near  Port  Arthur,  Ont.,  have  let  contracts  to 
the  Canadian  General  Electric  Company  for  the  generators. 


exciters,  switchboards,  etc.,  the  total  cost  being, it  is  understood, 
in  the  neighborhood  of  $200,000. 

At  a  meeting  of  the  Georgian  Bay  Power  Company,  held  at 
Eugenia  Falls  recently,  an  estimate  was  submitted  by  a  well- 
known  hydraulic  engineer  to  the  effect  that  the  minimum  amount 
of  power  available  would  be  about  2,400  h.  p.  The  construction 
of  the  plant  will  be  proceeded  with  at  once. 

Tenders  were  recently  invited  for  supply  of  additional  appara- 
tus for  the  municipal  electric  light  plant  at  Victoria,  B.C.  The 
Hiiiton  Electric  Company  were  successful  tenderers,  at  $9075. 
They  will  furnish  C.  G.  E.  apparatus.  The  same  firm  will  also 
supply  the  necessary  wire,  at  $22  per  100  pounds. 

The  Pre-Payment  Electric  Meter  Company,  Limited,  Peter- 
boro,  Ont.,  has  been  incorporated  with  a  capital  of  $roo,ooo,  to 
manufacture  meters,  motors,  transformers,  electric  fans,  etc. 
The  provisional  directors  are  Messrs.  A.  A.  Hollingshead,  Wil- 
liam Hamilton,  Alfred  Parker,  J.  H.  Larmoth  and  J.  H.  Mc- 
Clennan. 


BOILERS 


HORIZONTftL  TUBULAR 
VERTICAL  TUBULAR 
LOCOMOTIVE  TYPES 

Medium  or  High  Pressvire,  All  Sizes 


High  Pressure  Tubular  Boilers  from  80  to  250 
H.  P.  a  Specialty- 
Write  for  Bulletin  112 

™^  JENGKES  Mf\GHIN£  CO.,  mm 

54  Lansdowne  Street,  SH&KBROOKE,  QUE. 


THE 


JOHN  McDOUGALL  CALEDONIAN 
IRON  WORKS  CO.,  Limited 

^     MONTREAL,  P.  Q. 


Two  Worthlngton  3-Stage  Turbines  and  McCormick 
Water  Wheels  built  for  Port  Arthur,  Ont.,  Water 
Works.  Combined  Capacity,  1440 gallons  per  minute 
against  350  feet  head. 


Boilers 


All  Sizes  and  All  Pressures. 
Prompt  Delivery. 


Pumps 


"  Worthington  "  Pumps  for 
Water  Works  and  Mines. 


Water  Wheels 


"  Doble  "  Water  Wheels  for 
High  Heads. 


Mill  IVIa>.chirvery 


Etc. 


THE  CANADIAN  ELECTRICAL  NEWS 


October,  1905 


CLASSIFIED  INDEX  OF  ADVERTISERS. 


ALTERNATORS. 

Allis-ChalmersBiillock   ix 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.  ...  II 

Electrical  Construction  Co.  of  London. .  .  IV 

Pringle  Co.,R.  E.  T  '.   vi 

Packard  Electric  Co   v 

Thompson  &  Co  .  Fred   IV 

United  Electric  Co..  Limited  I,  IV 

BABBITT  METAL. 

Canada  Metal  Co   II 

Syracuse  Smelliiii;   Works   IV 

BOILER  INSURANCE. 

Canadian  Casu;\l(y  Hoilor  Insurance  Co.  ii 


BOOKS  AND  MAGAZINES. 

Canadian  Hardware  «fe  Metal  Merchant.  II 
Standard  Wiiin^;   xii 


BELTING. 

Sadler  &  Ilaworth   xiii 

BOILERS. 

Goldie  &  McCulloch  Co   iv 

Hamilton  Mig.  Co.,  VVm   xiv 

Robb  Engineering  Co   ii 

COMMERCIAL  AGENCIES. 

Bradstre-t's   xii 

CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Firsbrook  Box  G-   II 

Stuart-HowlaiKl  Co   II 

CASTINGS. 

Turner  Bros   xiv 

CONDUIT  TUBING 

Collyer  &  Brock   x 

Montreal  Electric  Co     xiv 

Conduit   Company   Limited   xi 

DYNAMOS  AND  MOTORS. 

A.llis  C  lalnierj-Bullock   ix 

Canadian  General  Electric  Co   I 

Collyer  &  Biock   x 

Elecfric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London.  .  .  IV 

Packard  Electric  Co   v 

Pringle  Co.,R.  E.  T   vi 

Starr,  Son  &  Co.  John   xi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I,  IV 

ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xii 

Armstrong,  H.  J   xii 

Brandeis,  Charles   xii 

Canadian  White  Company   xiv 

Collyer  &  Brock   x 

Electric  Repair  and  Contracting  Co   II 

Fielding,  John  S   xii 

Gest,  Guy  M   xii 

Kelsch,  R.  S   xii 

Merrill,  E.B   xii 

Marchand  &  Co..  P.  E   xii 

Parke,  R.  J   xii 

Starr,  Son  &  Co.,  John    xi 

Thompson  &Co.,  Fred   IV 


ENGINES  (STEAM). 

Allis-Chalmers-Bullock   ix 

Goldie  &  McCulloch  Co   iv 

Waterous  Co   i 

Robb  Engineering  Co   ii 

ENGINES  (GAS  AND  GASOLINE). 

Goldie  &  McCulloch  Co   iv 

Hamilton  Mfg.  Co., Win   xiv 

ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   iv 

Canada  Metal  Co   II 

Collyer  &  Brock    x 

Dawson  &  Co.,  J.  A                          .  x 

Electrical  Repair  &  Supply. Co   xiii 

Forman,  John   x 

Jones  &  Moore  Electric  Co   xi 

Kelvin  &  James  White,  Ltd   II 

Munderloh  &  Co   IV 

Ness,  McLaren  &  Bate   IV 

Northern  Electric  &  Mfg.  Co   xi 

Pringle  Co.,The  R.  E.T   vi 

E'ackard  Electric  Co   viii 

ELECTRICAL  INSTRUMENTS. 

Foxcroft  &  Duncan   IV 

Kelvin  &  James  White,  Limited    II 

Weston  Electrical  Instrument  Co    xii 

GENERATORS. 

Allis-Chalmers-Bullock   ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. . .  IV 

Packard  Electric  Co   v 

Pringle  Co.,R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xiv 

INJECTORS. 

Penberthy  Injector  Co   xiii 

JUNCTION  BOXES. 

Chase-Shawmut  Co   xiii 

LIGHTNING  ARRESTERS. 

Kelvin  &  James  White,  Limited   II 

Pringle  Co.,  R  E.  T   iv 

LAMPS. 

Al  is-Chalmers-Bullock   ix 

Canadian  General  Electric  Co  I 

Canadian  Westinghouse  Co   Ill 

Electric  Repair  and  Contracting  Co   II 

Forman,  John   x 

Packard  Electric  Co.,  The   v 

Pringle  Co.,  R.  E.  T   yi 

Sunbeam  Lamp  Co   viii 

Thompson  &  Co.,  Fred   IV 

MAGNET  STEEL. 

Turner  Bros     xiv 

METERS. 

Packard  Electric  Co                     .   viii 


OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 

POLES 

Woodman  Bros     xii 

PUMPS. 

Allis-Chalmers-Bullock   ix 

Goldie  &  McCulloch  Co   iv 

McDougall  Caledonian  Iron  Works,  John  iv 

PULLEYS. 

Goldie  &  McCulloch  Co   iv 

REPAIRS  (ELECTRICAL  ) 

Collyer  &  Brock     x 


Chase-Shawmut  Co   xiii 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   IV 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   ij 

SWITCHES. 

Berlin  Electric  Co   v 

Bongard  &  Co.,  C.  W   vi 

Chase-Shawmut  Co   xiii 

Hill  Electric  Switch  Co   x 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Electric  Repair  and  Contracting  Co.  . .  II 

Electric  Construction  Co.  of  London   IV 

Foxcroft  &  Duncan    IV 

Hill  Electric  Switch  Co    x 

Kelvin  &  James  White,  Limited    II 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  R  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co   I,IV 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  &  Mfg,  Co   xi 

Ness,  McLaren  &  Bate   IV 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co.,  John   xiii 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   xi 

TURBINES. 

Allis-Chalmers-Bullock   ix 

Hamilton  Mfg.  Co.  Wm   xiv 

Jenckes  Machine  Company    iii 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

Allis-Chalmers-Bullock    ix 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.    . .  II 

Packard  Electric  Co   v 

Pittsburgh  Transformer  Co   vii 

Pringle  Co.,  The  R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I,IV 

WIRES  AND  CABLES 

Canada  Metal  Co   II 

Chase  -  Shawmut  Co   xiii 

Philips  Electrical  Works,  Eugene  F   I 

Wire  &  Cable  Co  


Made  by 
Hart  Mfg.  Coy. 


"Diamond  H"  Switches 

Push  Flush  Switches 

Flush  Receptacle  and  Plug 

Automatic  Door  Switches 

Rotary  Flush  Switches 

Steel  Wall  Appliances 

Rotary  Standard  Switches 

Send  for  Catalogue  B, 
.    .    .    Agents    .    .  . 

C.  W.  BONGARD  &  CO., 

Toronto,  CAN  AOA 


October,  1905 


THE  CANADIAN  ELECTRICAL  NEWS 


V. 


SPARKS. 

The  Pass  Power  &  Lighting  Company,  Limited,  of  Frank,  N. 
W.  T. ,  has  been  incorporated. 

The  St.  John  Street  Railway  Company  are  installing  a  new  600 
k.  w.  generator  to  be  used  tor  lighting  purposes. 

The  C.  P.  R.  are  installing  an  electric  light  plant  at  Brandon, 
Man.,  which  is  expected  to  be  completed  early  this  month. 

The  British  Columbia  Electric  Railway  Company  have  pur- 
chased a  lot  in  Victoria  on  which  it  is  the  intention  to  erect  an 
office  building. 

Mr.  W.  J.  O'Leary,  of  Montreal,  has  installed  an  electric  light 
plant  in  the  factory  of  the  Restigouche  Woodworking  Company, 
Dalhousie,  N.  B. 

The  British  Columbia  Electric  Railway  Company  have  decided 
to  install  a  steam  plant  in  Victoria,  to  be  kept  as  a  reserve.  The 
capacity  will  be  500  k.w. 

A  recount  of  the  votes  on  the  by-law  recently  submitted  to  the 
electors  of  Meaford,  Ont.,  for  purchasing  the  electric  light  plant 
of  Moore  &  Sons,  shows  the  by-law  to  have  been  defeated  by 
two  votes. 

The  Jones  &  Moore  Electric  Company,  of  Winnipeg,  Man., 
have  a  large  amount  of  work  on  hand,  the  following  being  some 
of  their  contracts:  G.  W.  Murray,  planing  mill,  installing  35  k.w. 
generator,  25  h.p.  motor  and  250  lights,  all  220  volts;  A.  A. 
Gray  &  Company,  supplying  and  installing  40  h.p.  motor;  Holy 
Trinity  church,  new  motor  and  controlling  devices  for  the  organ; 
Douglas  &  Company,  furriers,  supplying  and  installing  motor; 
International  Harvester  Company,  complete  wiring  installation 
for  their  Winnipeg  Agency;  House  Furnishing  Company,  com- 
plete wiring  installation  (800  amp.)  including  200  six  light  fix- 
tures, also  wiring  for  one  25  and  one  15  h.  p.  motors  and  supply, 
ing  and  installing  switchless  intercommunication  telephones 
throughout  their  premises;  Canadian  Moline  Plow  Company, 
complete  installation  of  wiring  and  fixtures  for  their  new  Winni- 
peg warehouse;  Commonwealth  Block,  re-wiring  old  building 
and  installing  new  wiring  throughout  new  addition:  Centra] 
Congregational    Church,  installing    complete  lighting  system; 


Winnipeg  General  Hospital,  wiring  of  old  buiding  and  new  in- 
stallation in  new  wing;  The  Cadallac  Apartments,  complete 
wiring  installation,  fixtures  and  telephones.;  The  Boniveen 
Apartments,  complete  wiring  installation  and  fixtures;  The  Pease 
Waldron  Company,  complete  system  of  lighting  for  their  Winni- 
peg agency;  The  Perchinie Apartments,  complete  wiring  instal- 
lation. 


B.  &  W. 

■  mmm  Time  swiicn  ■ 


Don't  waste  your 
current.  Let  a  B.  &  W. 
Automatic  Time  Switch 
control  your  window 
liglits  and  signs.  Always 
on  time.  Type  A  turns 
"  off."  Type  B  turns 
"  on  "  and  "  off." 

Simple— Reliable— Modepate 
Price 

Send  for  Circular 
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The  BERLIN  ELECTRIC  CO., 


BERLIN. 
ONT. 


PACKARD 

TRANSFORMERS 


The  Best  That  Money  Can  Buy 


Designed  to  Meet  the  Most  Rigid  Specifications 
— Built  to  Stand — 
Capacities  from  i  to  500  k.w. 

The  PACKARD  ELECTRIC  CO.,  Limited 


MONTREAL 


ST.  CATHARINES 


WINNIPEG 
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Stephens  &  Hawkins,  oU-i  trioal  supplies,  X  ietoria,  H.  C,  havo 
avtmittod  Mr.  C.  E.  Hayward  as  a  partner. 

The  .Mn^ann  Air  Brake  Company,  of  Detroit,  are  now  en^ag- 
eil  in  eijuipping'  the  cars  of  tlie  Toronto  Sli  eet  Railway  Company 
with  air  brakes. 

Mr.  C.  H.  Traeey,  C.  K..  of  \  aneouver,  li.is  turnislu-d  an  esti- 
mate of  the  cost  of  installing'  an  electric  li.nht  plant  foi-  the  numi- 
cijwlity  of  Liidysmith,  B.  C. 

fwo  prvipositions  for  electric  power  franchises  arc  before  the 
Council  of  New   l.iskearil,  Ont. ;  one  is  from  Mr.  S.   rindell,  ol 


Sault  Ste.  Marie,  Mich.,  and  the  other  from  Mr.  E.  T.  Orde,  of 
New  Liskcard,  w'ho  has  associated  with  him  Messrs.  Jennings, 
W'ooils  ami  W  ilson,  of  Toronto. 

Tin-  Montical  Lii^ht,  Heat  &  Power  Company  have  employed 
the  Ambiiiscn  Hydraulic  Construction  Company,  of  Boston,  as 
expci  t  contiai  lintr  engineers,  to  reinforce  their  solid  dam  at 
C  liambly,  on  the  Richelieu  river.  The  work  involves  the  laying 
of  several  thousand  yards  of  concrete  under  from  20  feet  to  25 
feet  of  water.  The  work  will  largely  be  performed  by  divers. 
It  will  be  carried  on  night  and  day  by  the  use  of  submarine  elec- 
tric lights. 


Built  either  Simple  or  Compound 
for  Speeds  up  to  150  Revolutions 
per  minute.  Particularly  adapted 
for  direct-driven  electrical  work. 


THE  GOLDIE  &  McGULLOGH  CO.,  LIMITED 


GfVLT, 


ONTARIO, 


2  We  Make  Wheelock  Engines  Corliss  Engines  Ideal  Engines,  Gas  and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps.  Water 
2  Wheels,  Oatmeal  Mill  Machinery.  Flour  Mill  Machinery,  Gyrators,  Wood-Working  Machinery,  Shingle  Machinery,  Heading  and 
W  Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull- 
er eys.  Safes,  Vaults  and  Vault  Doors. 


Tue  mm  portable  m?  guard 

Strong.    DuraDle.  Ornanienyi. 


The  Alpha  Portable  Lamp  Guard  is  especially  adapted  for  use  in  Machine  Shops,  Engine  and 
Boiler  Rooms,  Bank  Vaults,  Basements,  and,  in  fact,  anywhere  where  it  is  desirable  to  carry  an 
incandescent  lamp  short  distances. 

Its  construction  is  such  that  while  it  is  strong  enough  to  stand  the  hard  usage  of  a  Boiler 
Room,  it  is  sufficiently  ornamental  for  offices.    Complete  with  socket  and  cord. 

Code  Word  :    LOTION                             Catalogue  No,  9121 
Special  Waterproof  Cord   per  foot  .05 
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The  German  Engineers'  Association  has  conferred  the  Grashof 
medal  on  Messrs.  Parsons  and  De  Laval,  the  pioneerrs  in  turbine 
propulsion. 

Captain  Harbottle  has  been  appointed  by  the  Dominion 
Government  meter  inspector  for  the  province  of  Alberta,  with 
headquarters  at  Edmonton. 

Mr.  Frank  H.  Halford,  who  for  many  years  has  been  chief 
engfineer  of  the  Pere  Marquette  Railroad,  has  accepted  an  ap- 
pointment as  chief  engineer  of  the  Canadian  White  Company. 

Messrs.  J.  G.  White  &  Company,  New  York,  announce  that 
they  have  secured  for  assistant  to  the  secretary  Mr.  William  R. 
Strickland,  who  has  resigned  from  the  New  York  Central  Rail- 
road. 

Mr.  William  0"Donne!l,  of  the  firm  of  Porter  &  O'Donnell,  who 
have  charge  of  the  electric  light  plant  at  Fredericton,  N.B.,  was 
married  on  September  13th  at  St.  Dunstan's  church  to  Miss 
Keliey,  of  Victoria  Mills. 

The  many  eastern  friends  of  Mr.  Frederick  Hoffmeister,  who 
recently  went  to  Vancouver  as  general  electrical  superintendent 
of  the  British  Columbia  Electric  Railway  d  mpany,  will  regret 
to  learn  that  he  has  been  ccimpelled  by  ill  health  to  tender  his 
resignation. 

Mr.  J.  S.  MacDonald,  who  for  some  years  has  been  superin- 
tendent of  the  Government  telegraph  lines  in  the  Northwest,  with 
headquarters  at  Qu'Appelle,  has  been  appointed  general  inspec- 
tor of  the  Government  telegraph  service  in  Saskatchewan,  Alberta 
and  Southern  British  Columbia. 

Mr.  C.  B.  Smith,  engineer  for  the  Ontario  Hydro-Electric 
Power  Company  and  the  Temiskaming  Railway  Commission, 
has  gone  to  Europe  to  gather  information  concerning  electric 
railways.  He  will  likely  visit  Germany,  France  Italy,  Switzer- 
land and  England. 

The  death  occurred  on  September  30th  last  of  Mr.  William  B. 
Rankine,  vice-president  of  the  Niagara  Falls  Power  Company 
and  the  Canadian  Niagara  Power  Company.     He  took  an  early 


and  active  interest  in  the  development  of  electric  power  at 
Niagara  Falls  and  did  much  for  the  upbuilding  of  the  city.  He 
was  fifty-seven  years  of  age.  ■ 

Mr.  C.  W.  Bongard,  head  of  the  well  known  electrical  supply 
firm  of  C.  W.  Bongard  &  Company,  Toronto,  has  become  a  bene- 
dict. The  event  occurred  at  Guelph,  Ont. ,  on  October  2nd,  the 
bride  being  Miss  Helen  Monica  Kloepfer,  only  daughter  of  Mr. 
C.  Kloepfer,  ex-M.  P.  for  South  Wellington.  The  officiating 
clergymen  were  Rev.  Father  Wm.  Kloeper,  uncle  of  the  bride, 
assisted  by  Rev.  Father  Herbert  Aims.  Many  handsome  presents 
were  received  as  an  evidence  of  the  high  esteem  in  which  the 
contracting  parties  were  held.  Upon  returning  from  a  trip  to  the 
Eastern  States  they  will  reside  at  113  Tyndall  avenue,  Toronto, 
where  they  have  a  very  pretty  home. 


The  Canadian  Turbine  &  Propulsion  Company  has  been  regis- 
tered to  do  business  in  Montreal.  Mr.  Marcus  Auerbach  is  presi- 
dent. 

The  Laurie  Engine  Company,  Montreal,  are  installing  a  direct 
connected  slow  speed  Corliss  engine  in  the  power  house  of  the 
St. John  Railway  Company,  St. John,  N.  B.  They  have  just  ship- 
ped one  of  their  standard  Corliss  engines  to  Seven  Islands,  in  the 
Gulf  of  St.  Lawrence,  to  be  installed  in  a  pulp  mill  now  under 
construction,  and  are  building  a  cross  compound  Corliss  engine 
and  Simplex  power  pump  for  the  Rolland  Paper  Company,  St. 
Jerome,  Que. 

The  Government  of  Switzerland  has  planned  to  apply  electricity 
to  all  the  Government  railway  lines  and  to  operate  these  lines 
from  water-power  plants,  utilizing  the  mountain  streams  as  a 
source  of  energy.  Two  experts  sent  by  the  Swiss  Government 
to  the  United  States  to  study  electric  railway  methods  arrived  at 
New  York  last  month.  These  are  W.  Wyssling,  of  Zurich,  secre- 
tary-general of  the  commission  for  the  study  of  the  electrification 
of  railways  and  commissioner  of  the  Government  for  electric 
railway  studies,  and  Charles  Wirth,  of  Berne,  Government  engi- 
neer. 


ThoLwing 

Frozen  Pipes. 

Not  as  premature  as  you  may  think,  as  it 
won't  be  long:  now  before  Jack  Frost  is  doing 
business  at  the  old  stand.  Pipe  Thawing 
Book  is  now  in  press — better  write  soon  for  a 
copy  and  ask  for  quotation  on 

The  1906  Thawer 


Pittsburgh  Transformer  Company 

Pitsburgh,  Pa. 
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SPARKS. 

A  li^^htiiik;  pl.mt  lor  tlio  vill;ii;o  of  Riissoll,   Man.,   is  boiiij;- 

The  dissolution  is  annovniced  of  The  Shelby  t'onipany,  liealors 
in  electrical  apparatus  and  supplies,  Montreal. 

The  Southern  Okanagan  Power  Company,  Limited,  lias  been 
incorpv^rated  by  the  British  Columbia  Government. 

Joseph  Brosseaii,  a  lineman  employed  by  the  Ottawa  l>"loctric 
Compiiny,  was  electrocuted  in  Hull  while  workint;-  at  a  wire. 

The  C.  P.  K.  are  installing  a  Parsons  steam  turbine  and  an- 
other 50i'>  k.w.  Westinghouse  generator  in  tlioii-  power  boiiso  at 
Fort  William,  Ont. 

The  City  of  Kingston,  Out.,  has  been  granted  permission  to 
issue  debentures  to  the  amount  of  $20,000  for  improvements  to 
the  electric  light  plant. 

The  Canadian  Westinghouse  Company,  Hamilton,  will  supply 
two  5.000,000  gallon  pumping  engines  for  the  city  of  Toronto, 
their  tender  being  $(58,41 1. 

A  by-law  to  authorize  the  Council  of  Exeter,  Ont.,  to  purchase 
the  existirg  electric  light  plant  at  a  price  not  to  exceed  $18,000, 
was  defeated  by  eight  votes  on  Se  ptember  24th. 

The  Ontario  Transmission  Company,  Limited,  incorporated 
under  a  Dominion  law,  has  been  granted  a  license  to  carry  on 
business  in  Ontario.  Mr.  F.  W.  Hill,  of  Niagara  Falls,  Ont.,  is 
their  attorney. 

The  Town  Council  of  North  Toronto,  Ont.,  have  appointed  a 
committee  to  secure  information  as  to  the  cost  of  installing  an 
incandescent  electric  light  plant.  The  intention  is  to  submit  a 
by-law  to  the  ratepayers  in  January. 

The  Oshawa  Heat,  Light  &  Power  Company,  Limited,  Oshawa, 
Ont.,  has  been  incorporated,  with  a  capital  of  $100,000.  The 
provisional  directors  are  Messrs.  Peter  Ryan  and  R.  J.  Goudy, 
of  Toronto,  and  L.  E.  Dancey,  of  Goderich,  Ont. 

The  West  Kootenay  Power  &  Light  Company  have  given  a 


tcMiliart  to  the  Rossland  Engineering  Works  for  in  tons  of  pins 
lo  1h'  usi'd  in  the  insulation  of  the  new  high  tension  pole  lines. 
Each  pin  will  be  24  inches  long  and  i}{  inches  in  diameter. 

The  Town  Council  of  Napanee,  Ont.,  have  accepted  the  tender 
of  Allis-Chalmers-BuUock,  Limited,  for  the  supply  of  two  genera- 
tors, at  a  cost  of  $5,480,  and  the  t  of  the  R.  E.  T.  Pringle  Com- 
pany for  25  arc  lamps,  transformers  and  regulators,  at  $1,475. 

The  ratepayers  of  Chatham,  Ont.,  are  not  satisfied  with  the 
present  lighting  service,  and  the  Council  have  appointed  a  com- 
mittee to  report  on  the  necessary  improvements  to  the  plant.  It 
is  probable  that  a  new  dynamo  and  new  lamps  may  be  installed. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
are  laying  90-pound  rails  on  the  extension  from  Burlington  to 
Oakville  and  are  also  grading  it  for  a  double  track.  In  addition, 
they  will  double  track  the  radial  line  from  Burlington  to  Hamilton 
next  spring. 

T.  Costello  was  killed  while  working  for  the  West  Kootenay 
Power  &  Light  Company  near  Murphy  Creek.  He  was  engaged 
with  others  in  blasting  holes  for  poles,  when  the  force  of  the 
ascending  rock  broke  one  of  the  high  tension  wires.  Deceased 
walked  against  the  live  wire  and  was  instantly  electrocuted. 

In  trying  to  account  for  the  origin  of  the  fire  which  recently 
destroyed  a  flour  mill  in  Toronto  the  daily  papers  as  usual  sur- 
mised that  electricity  was  at  the  bottom  of  the  disaster.  As  a 
matter  of  fact  the  owners  of  the  mill  lighted  the  building  by 
their  own  dynamo,  which  ceased  operation  at  midnight,  while  the 
fire  occurred  three  or  four  hours  later. 

A  Dominion  charter  has  been  granted  to  The  Mouterde's  Elec- 
tric Accumulator  Company,  Limited,  with  a  capital  stock  of 
$250,000  and  headquarters  in  Montreal.  The  company  intend  to 
acquire  the  patent  rights  belonging  to  Francis  Mouterde.  The 
promoters  of  the  company  are  Messrs.  Francis  Mouterde,  electri- 
cal engineer,  E.  Lepage,  merchant,  Alphonse  Moisan,  traveller, 
all  of  Montreal;  J.  G.  Ryan,  manufacturer,  of  New  York,  and  J. 
S.  Visger,  mining  broker,  Denver,  Col. 


SUNBEAM 

THE  LAMP  OF  QUALITY 


The  Highest  nW\  y^ed  by  the 
Priced  Lamp  Largest  Cen- 


on  the  Cana 
dian  Market 


tral  Stations 


.  .  Made  in  Canada  by  .  , 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED 

F.clory:  ST.  CATHAKINES.  M».ln  Office.  TORONTO. 
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ALLIS-GHALMERS-BULLOOK 


LIMITED 


One  of  our  1,000  k.w.  alternating  current  generators,  watervvheel  type,  installed  in   the  station  of  the  Canadian 
Electric  Light  Co.,  Chaudiere,  Que.    Illustrated  and  described  in  Bulletin  1038. 


ELECTRIC  LIGHT  AND  POWER  PLANTS 


ALTERNATING   CURRENT — Belted,    engine,    flywheel   and    waterwheel   type   generators,    induction  motors, 

synchronous  motors,  rotary  converters,  transformers. 
DIRECT  CURRENT — Belted  type  motors  and  generators,  engine  type  generators,  small  bipolar  and  multipolar 
motors  and  generators,  teaser  equipments  for  printing  presses,  switchboards. 


BRANCH 
OFFICES 


Works :  MONTREAL 
HALIFAX,  TORONTO,  WINNIPEG,  NELSON.  VANCOUVER 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

(    Coi\d\iit    Boxes,   Bvishings,  Locknvits   a-nd  Fittings 
Also  MBLnufacfvjre       of   evcry    description,   sls   well    a-s   Knife  Switches 
[    and   Enclosed   F\ises.        n<  v« 
GET  OUR  PRICES  BEFORE  ORDERING. 

LINE    AND   CONSTR.UCTION  MATERIAL 

STICK L  POLES  BARE,     RUBBER    COVERED    AND         LIGHTNING  ARRESTERS 

TIES  WEATHERPROOF  WIRES  AND  BRACKET  ARMS 

HANGERS  CABLES  RAIL  BONDS 

STRAIN  INSULATORS  EARS  INSULATORS 

WOODEN  POLES  STOMBOUGH  GUY  ANCHORS  GUY  WIRE 

.  .  .  ^iL.ao  .  .  - 

CAR  SEATS  TROLLEY  CORDS  GEARS  AND  PINIONS 

TROLLEY  BASES  INSULATING  MATERIALS  ARMATURE  COILS 

WHEELS  AND  HARPS  CAR  CURTAINS  HARD  FIBRES 

FIELD  COILS  TROLLEY  POLES  TAPES 

and  Street  Railway  and  Electrical  Material  of  Every  Description. 

J.  A.  DAWSON  &  CO..  y^'o'^rS^iU'^Vk. 


THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED 

~  MANUFACTURERS  OF  A  FULL  LINE  OF 

Knife  SwitcKes»  qlIso  PaLnel  BoeLrds 
Switchboards  and  Electrical  Specialties 

Prices  Furnished  on  Application  ,32^        La^wrence  Street 

Send  Us  Your  Switchboard  and 

Panel  Board  Specifications.  "^^MONTR-EAL 


The  Reason.  "WHY 

The  Share-holders  are  well  pleased  with 

THE  TREASURER 
The  Treasurer  is  beaming  benignly  upon 

THE  BOOK-KEEPER 
The  Book-Keeper  forgets  to  cuff 

THE  OFFICE  BOY 
The  Office  Boy  never  thinks  now  of  kicking 

THE  DOG 
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Is,  because;  Dividends  are  good  and  regular,  and  the  balance 
is  comfortable  ^nd  on  the  right  side. 
AND  AGAIN  "WHY"? 


BECAUSE 

THE  MANAGER  has  brains  and    uses   them.    He  is  increasing  his  day- 
load  by  getting  his  customers  to  use  ELECTRIC  SAD-IRONS,  HEATERS, 
BROILERS,  TOASTERS,  SOLDERING  IRONS,  GLUE  POTS,  ETC. 
Everybody  is  Happy  ! 
Write  for  Catalogues  a^nd  Prices  to 


JOHN  FORMAN 


708-10  Craig  St., 
Montreal,  Que. 
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Transmission  Plant  of  the  Mexican  Light  and  Power  Company' 


By  FraLMcis  O.  BlaLckwell. 


The  plant  of  the  Mexican  Light  &  Power  Company  at 
Necaxa,  Mexico,  will  be  one  of  the  largest  power  plants 
in  the  world  and,  in  addition,  will  deliver  power  over  a 
greater  distance  {171  miles)  than  has  yet  been  under- 
taken by  any  other  installation.  The  Tenango  and 
Necaxa  rivers  drain  a  portion  of  the  central  plateau 
on  which  the  City  of  Mexico  is  situated,  and  at  a  point 
about  100  miles  north- 
east of  the  City,  pass 
through  the  mountains 
at  an  elevation  of  4,300 
feet  above  sea  level.  A 
few  miles  below  the  town 
of  Necaxa  the  Tenango 
river  flows  into  the 
Necaxa  river  and  event- 
ually discharges  into  the 
Gulf  of  Mexico  about 
sixty  miles  farther  east. 

There  exists  on  both 
rivers  a  remarkable  series 
of  waterfalls  with  a  total 
drop  of  about  3,000  feet 
in  3  miles.  The  rivers 
have  a  combined  drain- 
age area  of  227  square 
miles  upon  which  the 
rainfall  varies  from  85 
to  135  inches  per  year, 
most  of  it  being  concen- 
trated in  the  rainy  season 
from  May  to  December. 
The  combined  flow  of  the 
streams  is,  as  might  be 

expected,  extremely  variable,  the  minimum  recorded 
flow  being  one  cubic  metre  a  second  and  the  maximum 
90  cubic  metres.  The  average  flow  during  the  year  of 
lowest  recorded  rainfalls  was  about  7  cubic  metres  per 
second. 

The  plan  of  development  decided  upon  was  to  turn 
the  Tenango  river  into  the  Necaxa  by  means  of  a 
diverting  dam,  16)^  feet  high  and  280  feet  long,  and  a 
tunnel  11x7  feet  in  cross  section  and  3,000  feet  long. 
A  favorable  location  for  a  large  storage  reservoir  exists 
at  Necaxa,  making  it  possible  to  equalize  the  entire 


Mexican  Light  and  Power  Company— One  ok  the  8200  H. 
Water  Whfels  Built  by  Escher,  Wyss  &  Company, 
Zurich,  Switzerland. 


*  Extracted,  by  pel 
in  Cassier's  Magazine 


Power  Developments 


flow  of  the  streams  during  a  dry  year.  A  short  dis- 
tance below  the  site  for  the  reservoir  there  are  two 
falls  in  the  Necaxa  river,  one  300  and  the  other  730 
feet  in  height,  which,  together  with  the  rapids  above 
and  between  them,  give  a  total  fall  of  1,300  feet  in  a 
mile.  The  initial  plant  will  utilize  this  head,  but  there 
is  a  further  fall  immediately  below  of  1,300  feet  which 
will  be  developed  as  soon 
as  the  first  plant  is  com- 
pleted. The  two  plants 
will  eventually  be  cap- 
able of  furnishing  80,000 
electric  horse-power. 

The  ground  at  the  site 
of  the  dam  is  an  un- 
reliable volcanic  rock, 
and,  as  no  rigid  bottom 
exists  upon  which  to 
build  masonry,  an  earth 
dam  has  been  decided 
upon.  This  dam  will  be 
177  feet  high  and  600 
feet  long  at  the  crest, 
with  a  width  at  the  base 
of  950  feet,  and  at  the 
top  of  54  feet.  The 
slopes  will  be  3  in  I  on 
the  up  stream  and  2  in  i 
on  the  down  stream  faces. 
About  2,000,000  cubic 
yards  of  material  will  be 
required  in  its  construc- 
tion, and  will  be  obtained 
from  the  neighboring 
hills  and  sluiced  into  place  by  the  methods  that  have 
been  so  successfully  used  in  many  hydraulic  fill  dams 
in  the  western  part  of  the  United  States  under  similar 
conditions. 

The  hydraulic  system  originated  in  the  placer  mines 
In  California  and  is  the  most  rapid  and  economical 
method  of  excavating  and  transporting  large  quantities 
of  earth  and  rock  wherever  a  sufficient  volume  and 
head  of  water  are  available,  as  at  Necaxa.  The 
method  employed  is  to  first  loosen  the  earth  by  bhists 
and  then  wash  the  material  into  flumes  which  carry  it 
to  the  site  of  the  dam.  A  low  embankment  is  first 
made  at  the  upper  and  lower  sides  of  the  fill  and  drain- 
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age  culverts  are  provided  to  the  centre.  The  flumes 
discharge  their  contents  near  these  embankments,  the 
coarse  stone  and  gravel  settling  there,  while  the  finer 
materials  are  deposited  near  the  centre,  forming  an 
impervious  core  wall.  As  an  additional  protection, 
the  inner  and  outer  slopes  of  the  dam  are  protected  by 
a  layer  of  broken  stone  from  8  to  60  feet  thick.  The 
spilhvav  is  cut  out  of  the  hills  to  the  north  and  dis- 


Mexican  Light  and  Power  Company — View  of  Insulators 
MADE  BY  R.  Thomas  &  Sons  Company,  East 
Liverpool,  Ohio. 

charges  the  overflow  well  down  stream  where  it  can- 
not endanger  the  work. 

The  reservoir  formed  by  this  dam,  when  full,  will 
cover  an  area  of  three  square  miles  and  have  a  storage 
capacity  of  1,580,000,000  cubic  feet.  The  outlet  from 
the  reservoir  will  be  through  a  tunnel  1550  teet  long, 
driven  in  the  rock  to  the  south  of  the  dam.  Water  is 
admitted  through  screens  to  two  vertical  pipes  em- 
bedded in  concrete,  each  pipe  having  gates  at  four 
different  levels,  so  that  the  gates  will  not  have  to  be 
operated  under  pressure. 

The  vertical  pipes  are  joined  to  horizontal  penstocks, 
8  feet  in  diameter  and  ^  inch  thick,  which  pass  through 
the  tunnel,  the  latter  being  subsequently  filled  with 
masonry.  The  penstocks,  after  they  leave  the  tunnel, 
are  reduced  to  a  diameter  of  7  feet  and  are  carried 
down  stream  a  distance  of  2800  feet,  900  feet  of  which 
are  through  tunnels.  At  this  point,  under  a  head  of 
180  feet,  the  penstocks  are  joined  to  a  receiver,  22  feet 
long  and  7  feet  in  diameter,  from  which  six  smaller 
pipes  conduct  the  water  to  the  power  house.  All  pipes 
are  connected  to  the  receiver  through  gate  valves,  and, 
in  addition,  a  valve  in  the  center  of  the  receiver  per- 
mits the  two  halves  of  the  system  to  be  separated  from 
each  other,  so  that  either  half  can  be  shut  down  with- 
out interfering  with  the  other. 

The  pipes  from  the  receiver  are  carried  down  to  the 
power  house,  a  distance  of  2300  feet,  1900  feet  of  which 
are  through  two  parallel  tunnels  constructed  at  an 
angle  of  41  degrees  from  the  horizontal.  There  are 
three  pipes  in  each  tunnel  supported  on  concrete  with 
anchorages  and  expansion  joints.  These  pipes  are 
seamless  steel  tubes  with  flanges,  each  piece  being 


forged  complete  from  one  piece  of  sheet  steel.  Before 
the  flanges  are  hammered  out,  two  cast  steel  clamp- 
ing rings  are  slipped  on  each  30  foot  section  of  pipe. 
The  outside  diameter  of  the  tubes  is  30^  inches 
throughout  the  entire  length  of  the  line.  The  internal 
diameter  of  the  tubes  is  less  at  the  lower  end  than  at 
the  upper  on  account  of  the  pipe's  greater  thickness, 
which  varies  from  0.4  to  0.95  of  an  inch,  the  mini- 
mum diameter  being  29  inches. 

The  static  head  at  the  lower  end  of  the  30  inch  pipe, 
with  the  reservoir  full,  is  1430  feet,  which  is  reduced 
to  1300  feet  when  the  reservoir  is  empty  and  the  friction 
loss  is  allowed  for.  A  vertical  relief  pipe,  240  feet 
high  and  20  inches  in  diameter,  is  connected  to  the 
upper  end  of  each  penstock.  Each  section  of  tube 
before  being  shipped  from  the  works  of  the  manufac- 
turer in  Germany,  was  subjected  to  a  hydrostatic  test 
of  twice  the  maximum  pressure  to  which  it  will  be 
subjected  in  service.  This  pipe  is  stronger  and  more 
reliable  than  one  built  up  of  plates  and  flanges  riveted 
together,  such  as  is  commonly  used,  and  the  smooth 
interior  will  materially  reduce  the  loss  of  head  due  to 
friction. 

The  power  house  is  located  in  the  Necaxa  canyon 
a  short  distance  below  the  750  foot  waterfall.  It  will 
have  a  rated  output  of  30,000  k.  w.  or  40,000  h.  p., 
and  a  maximum  capacity  of  50,000  h.p.  There  will  be 
six  main  water  wheel  units,  each  capable  of  delivering 
8200  h.p.  They  are  of  the  impulse  type  built  by  Escher, 
Wyss  &  Company,  of  Zurich,  Switzerland,  and  are  of 
100  inches  pitch  diameter,  running  at  300  revolutions 
per  minute.  Each  has  two  4^  inch  square  regulating 
nozzles  fixed  on  opposite  sides  of  the  wheel,  but  joined 
together  so  that  they  are  opened  and  closed  simul- 
taneously. 

A  by-pass  valve  is  provided  at  the  end  of  the  pipe 


in 

Mexican  Light  and  Power  Company— One  of  the 
Line  Towers. 

line  which  feeds  each  unit  and  is  mechanically  con- 
nected to  the  nozzles,  so  that  when  one  opens  the  other 
closes,  keeping  the  flow  of  water  in  the  pipe  constant. 
This  is  necessary  to  avoid  rams  which  might  prove 
disastrous  with  such  a  high  head  and  long  penstock. 

A  vertical  shaft,  14  inches  in  diameter,  carries  both 
the  field  of  the  generator  and  the  water  wheel.  The 
weight  is  supported  by  a  thrust  bearing,  30  inches  in 
diameter,  under  which  oil  is  forced  at  a  pressui-e  of 
150  pounds  per  square  inch  by  a  pump  driven  by  the 
main  water  wheel.  This  construction  has  many 
marked  advantages  over  impulse  water  wheels  hereto- 
fore built  with  a  horizontal  shaft  and  a  single  deflecting 


October,  1905 


TME  CANADIAIN  ELECTRICAL  NEWS 


23s 


nozzle.  The  double  nozzle  reduces  the  size  of  both  the 
jet  and  the  bucket,  and  permits  the  use  of  a  smaller 
diameter  of  water  wheel  and  a  higher  speed  of  rotation 
without  sacrifice  of  efficiency.  The  nozzle  and  by-pass 
are  much  more  easily  operated  and  possess  the  other 
good  features  of  a  deflecting  nozzle.    As  the  nozzles 


Mexican  Light  and  Pin\  1     Comi-anv — One  of  the  60,000 
Volt  Transformers,  Built  by  General  Electric 
Company,  Schenectady,  N.  Y. 

are  set  in  opposition  to  each  other  there  is  no  thrust 
on  the  steady  bearings,  and  no  weight  is  carried  by  the 
latter,  so  that  they  need  be  only  a  fraction  of  the  size 
required  for  a  horizontal  shaft.  The  diameter  and 
length  of  the  shaft  itself  can  also  be  much  reduced. 
The  oil  thrust  bearing  is  a  very  simple  and  reliable 
device  which  operates  with  a  minimum  of  attention. 

The  amount  of  water  supplied  to  each  wheel  and  the 
maximum  power  can  be  adjusted  at  the  governor  so 
that  water  will  not  be  wasted  unnecessarily,  and  the 
by-pass  is  also  arranged  so  that,  if  desired,  it  can  be 
adjusted  to  close  slowly  after  opening — a  feature 
which  may  be  desirable  with  fairly  steady  loads. 

Each  unit  is  equipped  with  a  28-inch  diameter  gate 
valve  and  a  governor  of  the  Escher-Wyss  type,  both 
operated  by  hydraulic  power.  The  six  5,000-KW.  al- 
ternators direct  connected  to  the  water  wheels,  run- 
ning at  300  revolutions  per  minute,  were  furnished  by 
the  Siemens-Schuckert  Werke,  of  Berlin.  They  are 
of  the  revolving  field  type  and  generate  three-phase 
current  at  a  periodicity  of  50  cycles,  and  a  potential  of 
4,000  volts.  Two  of  the  alternators  are  equipped  with 
60-KW.,  direct-connected,  1 25-volt  exciters,  but  in  or- 
dinary operation  exciting  current  will  be  obtained 
from  two  250-KW.,  1 25-volt  generators  driven  by  in- 
duction motors  wound  for  4,000  volts.  Motor-genera- 
tor sets  are  employed,  because  with  small  wheels  the 
small  nozzles  are  constantly  stopped  up  by  materials 
floating  in  the  water. 

The  low-potential  current  from  the  generators  is 
raised  to  high  potential  by  five  banks  of  oil  transfor- 
mers, each  bank  consisting  of  three  2,000-KW.  units 
which  can  deliver  power  at  40,000,  50,000  or  60,000 
volts  to  the  transmission  circuits.  The  transformers 
are  each  placed  in  a  closed  fireproof  compartment,  with 
steel  bulkheads  separating  thorn  from  the  generator 


room,  on  account  of  the  large  quantity  of  oil  used  to 
insulate  them.  The  heat  generated,  due  to  the  losses 
in  the  iron  and  copper,  is  carried  away  by  copper  cool- 
ing coils  in  the  transformer  cases,  through  which  water 
is  constantly  circulated  by  motor-driven  pumps. 

The  wiring  consists  either  of  cables  in  conduits  or  of 
bare  wires  in  brick  and  concrete  compartments,  so 
that  the  damage  from  an  arc  is  limited  and  cannot  in- 
jure adjacent  circuits.  This  is  particularly  important 
in  laying  out  the  60,000-volt  circuits,  a  substantial  wall 
isolating  every  wire,  switch  or  lightning  arrester. 
The  main  switches  are  all  of  the  oil  type  controlled 
electrically  from  a  distance,  and  any  switch  will  open 
instantaneously  a  short  circuit  of  the  entire  power  sys- 
tem. They  are  also  equipped  with  disconnecting  air 
switches  so  that  they  can  be  cut  oflF  from  the  system 
for  repair  and  inspection.  The  high-tension  wiring 
and  the  lightning  arresters  are  all  in  a  room  by  them- 
selves behind  the  transformer  pockets. 

The  oil  switches  are  on  the  gallery  above,  with  the 
controlling  switchboard  in  the  centre,  where  the  opera- 
tor can  obtain  an  unobstructed  view  of  the  machinery 
in  all  parts  of  the  building.  The  small  controlling 
switches  for  the  large  oil  switches  are,  with  the  minia- 
ture lamps  which  indicate  their  position,  mounted  on  a 
benchboard  with  dummy  bus-bars  to  form  a  wiring  dia- 
gram so  that  the  attendant  can  always  see  how  the 
apparatus  is  connected  and  thus  avoid  mistakes. 

On  vertical  panels  above  the  bench-board  are  the  in- 
dicating instruments  which  show  at  any  instant  the 
speed,  potential  and  power  at  which  the  plant  is 
operating.  These  instruments  are  also  so  placed  with 
relation  to  the  dummy  busses  and  operating  switches 
that  the  operator  cannot  become  confused.  At  the 
back  of  the  board  are  the  registering  instruments  which 
make  a  record  of  the  pressure  and  output  of  the  plant. 


Mexican  Light^and  Power  Company— Switchboard  in 
Power  House,  Furnished  by  General  Electric 

CC>MPANY. 


The  switchboard  forms  a  room,  with  the  instruments 
and  controlling  devices  on  the  outside,  and  the  doors 
at  the  ends  to  give  access  to  the  inside.  The  trans- 
formers and  switchboard  for  the  power  house  and  sub- 
stations were  furnished  by  the  General  Electric  Com- 
pany, of  Schenectady,  N.V. 

The  power  house  is  a  substantial  steel  and  masonry 
building,  with  concrete  and  cement  roofs,  floors  and 
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partitions,  in  whivh  no  coinbnstiblo  material  of  any 
kind  is  employed.  All  the  machinery  is  placed  where 
it  can  be  readily  handled  by  a  50-ton  travelling  crane. 
.\t  one  end  are  storerooms  for  supply  and  repair  parts, 
and  a  machine  shop  equipped  with  all  tools  necessary  to 
maintain  the  apparatus.  The  buildini;-  is  235  feet  long-, 
88  feet  wide  and  60  foot  hii^li. 

The  Necaxa  plant  is  located  in  one  of  the  most  in- 
accessible parts  of  the  State  of  Puebla,  and  for  its  con- 
struction it  was  necessary  to  build  30  miles  of  railroad, 
besides  many  miles  of  roads  and  trails.  The  material 
and  machinery  for  the  power  house  had  to  be  lowered 
down  clifls  and  steep  inclines  by  cableways  for  a 
vertical  distance  of  1500  feet,  and  nearly  all  the 
apparatus  had  to  be  transported  over  4000  miles  from 
Kurope  and  the  United  States.  A  temporary  plant, 
consisting^  of  two  Pelton  water  wheels  driving  air  com- 
pressors and  a  500-volt  continuous  current  generator 
for  operating  the  hoisting,  pumping  and  other  construc- 
tion machinery,  and  lighting  the  work  at  night,  was 
installed  beneath  the  first  fall  at  Necaxa. 

There  are  four  electric  power  transmission  circuits 
and  two  tower  lines  from  the  power  house  to  the  City 
of  Mexico,  and  two  circuits  from  the  City  of  Mexico  to 
El  Oro.  They  are  carried  by  steel  towers,  on  each  of 
which  are  two  circuits  of  168,000-circular  mils  copper 
cable,  equivalent  to  No.  000  B.  &  S.  wire,  supported 
on  14-inch  diameter  porcelain  insulators.  The  towers 
for  the  transmission  line  are  built  up  of  steel  angles 
with  all  parts  heavily  galvanized  and  with  3-inch  x  3^4^- 
inch  corner  posts  spaced  16  feet  apart  across  the  line 
and  12  feet  along  the  line.  They  are  50  feet  high  over 
all,  the  feet  being  set  5  feet  in  the  ground.  The  six 
cables  are  supported  40  and  46  feet  above  the  ground, 
the  conductors  forming  two  equilateral  triangles  with 
6-foot  sides.  The  towers  will  stand  a  horizontal  side 
strain  of  1650  pounds  at  each  insulator  pin,  or  10,000 
pounds  altogether.  The  standard  distance  between 
them  is  500  feet,  but  spans  up  to  1200  feet  are  made  by 
allowing  additional  sag  and  employing  special 
structures. 

The  insulators  are  made  in  three  parts  cemented 
together  on  the  ground  in  Mexico.  Each  part  is 
tested  before  shipment  by  subjecting  them  while  wet  to 
a  test  potential  of  60,000  volts.  After  being  assembled 
they  are  tested  with  a  potential  of  120,000  volts.  The 
insulator  pins  are  15  inches  long  and  made  of  2-inch 
steel  pipe  set  in  drop-forged  sockets,  which  in  turn  are 
mounted  on  a  4-inch  pipe  cross-arm  for  the  lower  con- 
ductors, and  a  3-inch  pipe  extension  for  the  upper. 
They  are  set  into  the  insulators  with  Portland  cement. 

The  conductors  are  six-strand  copper  cables,  i^-inch 
in  diameter,  with  hemp  centers,  and  have  a  strength 
of  60.000  pounds  and  an  elastic  limit  of  40,000 
pounds  per  square  inch.  The  cable  is  shipped 
in  lengths  of  3,000  feet,  and  joints  are  made  with  an 
18-inch  twisted  copper  sleeve.  The  stress  on  the 
cables  and  supporting  structures  is  figured  by  assum- 
ing a  wind  velocity  of  100  miles  an  hour  and  allowing 
a  stress  in  the  materials  of  one-half  the  elastic  limit. 
The  cables  are  attached  to  the  insulators  by  clamps,  no 
tie  wires  being  employed.  Telephone  circuits  of  No. 
10  copper  wire  are  erected  on  each  of  the  tower  lines 
and  are  placed  10  feet  below  the  high-potential  cables. 

The  distance  from  Necaxa  to  Mexico  is  96  miles, 
and  from  Mexico  to  El  Oro  75  miles.  The  total  length 
will  therefore  be  171  miles,  making  it  the  longest  com- 


mercial power  transmission  yet  constructed.  There 
will  be  1602  miles  of  cable  and  534  miles  of  circuit  in 
the  high-potential  system.  The  loss  in  the  trans- 
mission circuits  between  Necaxa  and  Mexico  will  be  8 
per  cent,  at  full  load,  with  100  per  cent,  power-factor 
at  60,000  volts,  so  that  the  entire  power  can  be 
delivered  over  two  of  the  four  circuits,  or  one-half  the 
transmission  system,  with  only  16  per  cent,  loss, 
should  the  other  half  be  disabled.  The  loss  in  trans- 
mission from  Mexico  to  El  Oro  is  but  5  per  cent. 

The  circuit  breakers  at  Necaxa,  Mexico  and  El  Oro 
are  arranged  to  automatically  cut  out  any  transmission 
circuit  which  becomes  damaged  without  any  interrup- 
tion in  the  service.  The  sub-station  buildings  in  the 
cities  of  Mexico  and  El  Oro  follow  in  general  the  de- 
sign adopted  for  the  power  house.  In  Mexico  there 
are  twelve  1,800  kw.  oil  transformers  in  separate  fire- 
proof compartments  covered  by  a  travelling  crane. 
The  switches  and  wiring  are  in  separate  cells  and  every 
precaution  has  been  taken  to  isolate  all  parts  from  each 
other.  In  addition  to  the  high-tension  apparatus,  an 
extensive  low-potential  feeder  system  for  the  city  dis- 
tribution is  provided  for  in  the  switch-board.  The 
step-down  transformers  are  arranged  to  furnish  cur- 
rent at  either  1,500,  3,000  or  6,000  volts,  as  may  be 
required. 

The  building  is  203  feet  long  and  65  feet  wide,  and 
is  located  adjacent  to  the  company's  steam  station, 
originally  built  by  the  Siemens-Halske  Company.  This 
steam  plant  now  supplies  the  public  lighting  of  the  city 
and  much  private  lighting  and  power.  In  it  are  install- 
ed six  1200-H.  P.,  triple-expansion,  condensing  en- 
gines, running  at  120  revolutions  per  minute,  direct 
connected  to  60  cycle,  1 500-volt,  three-phase  alterna- 
tors. Four  looo-H.  P.  Curtis  steam  turbines  running 
at  1500  revolutions  per  minute  are  now  being  erected  in 
advance  of  the  completion  of  the  water  power  instal- 
lation to  take  care  of  the  rapidly  increasing  business. 
Later,  this  station  will  be  kept  as  a  reserve,  although 
it  now  seems  probable  that  steam  will  be  required  even 
after  the  water-power  plant  is  in  operation,  as  practi- 
cally all  the  power  from  the  first  Necexa  development 
has  already  been  sold. 

At  El  Oro,  a  sub-station  115  feet  long  and  59  feet 
wide  has  been  erected.  This  is  similar  to  the  one  in 
Mexico,  and  the  seven  i8oo-kw  step-down  transform- 
ers installed  there  are  duplicates  of  those  in  the  latter 
city. 

The  distribution  to  the  gold  mines  of  the  El  Oro  and 
Tlalpujuhua  districts  will  be  3000  and  6000  volts.  The 
mines  at  Tlalpujuhua  were  first  worked  three  hundred 
years  ago  by  the  Spaniards,  who  are  credited  by  tradi- 
tion with  having  taken  enormous  quantities  of  silver 
from  them.  That  gold  existed  in  the  neighboring 
town  of  El  Oro  was  known  for  a  century,  but  it  was 
not  until  comparatively  recently  that  the  cyanide  pro- 
cess made  it  possible  to  recover  the  metal  from  the  ores. 
The  great  success  of  the  El  Oro  Mining  &  Railway,  the 
Esperanza  and  the  Dos  Estrellas  Companies,  has 
brought  the  camp  into  prominence,  and  many  other 
properties  are  now  being  actively  developed.  Enor- 
mous bodies  of  ore,  the  veins  in  places  being  200  feet 
thick,  have  already  been  opened  up  over  a  wide  extent 
of  territory,  and  El  Oro  promises  to  rival,  if  it  does  not 
surpass,  the  Rand  in  South  Africa,  as  the  world's 
greatest  producer  of  gold.  The  mines  must,  however, 
be  worked  on  a  large  scale  to  be  profitable,  and  the  in- 
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troduction  of  cheap  power  has  greatly  stimulated  the 
activities  of  the  whole  region. 

The  Necaxa  plant  has  been  designed  with  ample  re- 
serve power  so  that  the  failure  of  no  single  piece  of 
apparatus  or  combination  of  accidents  ever  will  be  like- 
ly to  cripple  the  plant.  The  pipe  lines  will  be  in  dupli- 
cate, reserve  units  of  each  kind  of  hydraulic  and  electric 
machinery  will  be  installed,  and  the  transmission  lines 
will  have  double  and  quadruple  circuits.  The  buildings, 
transmission  towers  and  other  structures  are  of  per- 
manent and  reliable  character. 

Mexico  is  generally  admitted  to  be  the  best  lighted 
city  on  the  American  Continent,  and  it  is  expected  that 
the  same  high  standard  of  service  will  be  maintained 
after  water  power  has  replaced  steam. 

TWO  IMPORTANT  APPOINTMENTS, 

Mr.  A.  B.  Smith,  of  Toronto,  has  been  appointed 
manager  of  telegraphs  of  the  Grand  Trunk  Pacific  Rail- 
way, stepping  up  from  the  position  of  superintendent 
of  construction  and  maintenance  of  the  G.N.W.  Tele- 
graph Company.  The  responsible  appointment  has 
fallen  to  one  of  the  best  known  telegraphers  in 
Canada.  He  has  been  in  the  service  from  ofiice  boy  to 
superintendent,  is  a  skilled  operator,  and  has  few 
equals  as  an  electrician  and  line  builder.  Mr.  Smith  is 
a  Canadian  of  Scottish  extraction,  and  has  the  energy 
and  physical  capacity  to  back  up  his  mental  talents  in 
the  great  work  he  is  about  to  undertake.  He  will 
enter  his  new  duties  about  November  i. 

Mr.  Thomas  Rodger,  formerly  manager  of  the 
Great  North-Western  Telegraph  Company,  Montreal, 


Mk.  a.  H.  SMirii, 


has  been  appointed  inspector  of  telegraph  and  tele- 
phones of  the  Grand  Trunk  Railway  system  east  of  the 
St.  Clair  River,  with  headquarters  at  Montreal. 
Mr.  Rodger  is  one  of  the  best  known  telegraph  men 
in  Canada,  and  in  making  the  appointment  the  Grand 
Trunk  officials  consider  they  have  the  right  man  for 
the  position.  Mr.  Rodger  was  connected  with  the 
Montreal  and  Great  North-Western  Telegraph  Com- 
panies for  thirty  years,  having  risen  from  "check"'  to 
the  position  of  chief  operator. 

Miniature  roof  protections  for  pole  line  insulators  have  become 
a  necessity  upon  the  high-potential  transmission  lines  in  Cali- 
fornia. The  natural  deposition  of  moisture  upon  them  in  fogs, 
or  of  dust  in  dry  weather,  is  apt  to  cause  escape  of  the  current 
and  eventual  short-circuits  resulting  in  burning  and  often  de- 
stroying the  pole.  This  is  now  provided  against  by  sheltering 
all  insulators  by  V-shaped  boxes  or  sheds. 


THE  DOMINION  EXHIBITION,  NEW 
WESTMINSTER. 

The  recent  Dominion  Exhibition  at  New  Westminster, 
B.  C,  was  singularly  successful.  Notwithstanding  the 
prevalence  of  rainy  weather  for  the  greater  part  of  the 
time,  the  attendance  was  large  and  much  interest  was 
shown  in  the  numerous  exhibits.  Mr.  George  A.  Gall, 
the  British  Columbia  representative  of  this  journal,  was 


HE ICANADA  LUMBERMAN  ■ 
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OvR   Hkadquarters   at   the   Dominion   Exhibition,  New 
Westminster,  B.  C,  September  27  to  October  7,  1905. 


permanently  established  on  the  grounds,  his  headquar- 
ters being  shown  in  the  accompanying  engraving. 
Here  he  received  hundreds  of  visitors  from  the  West 
and  some  froin  the  East.  The  publishers  have  un- 
bounded faith  in  the  future  of  Western  Canada  and 
intend  in  every  possible  way  to  promote  the  interests 
of  western  advertisers  and  subscribers.  Our  British 
Columbia  office  is  located  at  Suite  3,  536  Hast- 
ings street,  Vancouver,  where  friends  of  the  paper  will 
always  be  welcome. 

ELECTRIC  LIGHTING  IN  VANCOUVER. 

Tenders  were  recently  invited  by  the  City  of  Van- 
couver, B.C. ,  for  electric  lighting.  For  an  enclosed 
series  alternating  system  the  price  of  the  British  Co- 
lumbia Electric  Railway  Company,  $40  per  annum  per 
lamp,  was  the  lowest.  On  the  basis  of  500  lamps  it 
represented  an  expenditure  in  ten  years  of  $200,000. 
The  Stave  Lake  Power  Company  off"ered  to  supply 
power  at  $22  per  kilowatt  per  annum,  the  city  to  in- 
stall its  own  distributing  plant.  The  City  Engineer  re- 
ported that  the  cost  for  a  500  lamp  installation,  includ- 
ing transformer  station  and  all  necessary  equipment, 
would  be  about  $85,000.  He  figures  that  the  annual 
charges  would  be  $18,734.45,  or  for  ten  years  an  ex- 
penditure of  $187,334.50,  this  being  a  saving  in  favor 
of  the  city  plant  of  $12,656. 

Later  the  British  Columbia  Electric  Railway  Com- 
pany amended  their  off'er  and  agreed  to  supply  arc 
lights  for  $38  per  lamp  per  year  on  a  ten  year  contract, 
and  it  is  probable  that  a  contract  will  be  entered  into 
on  this  basis. 
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HEAT  AND  EVAPORATION  COMPUTER. 

Mr.  James  Milne,  chief  engineer  and  manager  of  the 
I'nderfeed  Stoker  Company,  Toronto,  has  designed  an 
ingenious  and  useful  heat  and  evaporation  calculator, 
by  the  use  of  which  the  necessity  of  referring  to  steam 
tables  in  books  is  removed.  The  following  explanation 
of  the  computer  may  be  of  interest: 

This  rule  is  marked  so  as  to  agree  with  Peabody's 
tables  and  the  latent  heat  of  steam  at  atmospheric 
pressure  is  taken  at  966  units. 

Its  action  is  based  on  the  formula  W  (—^,7' — ) 


where  W  =  .Actual  evaporation  in  lbs. 

H  =  Total  heat  units  in  steam, 
h    Temp,  of  feed  deg.  Fah. — 32  =  (t — 32) 
Heat  units  in  feed. 
In  working  the  rule  the  first  thing  to  determine  is  H 
for  a  given  boiler   pressure.     By   placing   the  feed 
temperature  on  the  lower  slide  so  as  to  coincide  with 
the  boiler  pressure  and  taking  the  reading  on  the  lower 
scale  of  heat  units  as  opposite  32  on  the  feed  tempera- 
ture slide  we  liave   H — (t — 32)  =  (H — h).    This  gives 


scale  of  heat  units  corresponding  to  32  deg.  on  lower 
slide.  Set  upper  slide  so  that  the  arrow  points  to  same 
number  of  heat  units  in  middle  division  of  rule.  Above 
10  on  top  slide  find  the  factor  of  evaporation.  Move 
decimal  point  to  the  left. 

Example  3. — Feed  temperature  127  deg.  Fah. 
Boiler  pressure  125  lbs.  Find  factor  of  evaporation 
correct  to  3  decimal  places.  Set  127  on  lower  slide  so 
as  to  agree  with  125  lbs.  gauge  pressure  and  opposite 
32  on  slide  find  1094  and  above  10  find  35.  Move 
decimal  point  one  place  to  left,  1.135  factor  of  evapora- 
tion. 

Rule  4. — To  find  equivalent  evaporation  from  and  at 
212.  Multiply  actual  evaporation  by  factor  of  evapo- 
ration, or  move  lower  slide  so  that  temperature  corres- 
ponds to  boiler  pressure.  Note  number  opposite  32 
deg.  on  lower  scale.  Set  upper  scale  so  that  arrow 
points  to  same  number  of  heat  units  in  middle  division 
of  rule.  Above  the  observed  or  actual  evaporation  on 
top  slide  find  the  equivalent  evaporation. 

Take  example  3  and  assuming  the  actual  evapora- 
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the  number  of  heat  units  supplied  to  every  pound  of 
water  at  a  given  feed  temperature  in  order  to  convert 
same  into  steam  at  the  observed  boiler  pressure. 

The  next  process  is  to  divide  by  966,  which  is  done 
in  the  designing  of  the  rule,  and  all  that  remains  is  to 
multiply  the  actual  evaporation  by  the  factor  of  evapora- 
tion, which  is  readily  done  by  taking  the  reading  on  the 
top  scale  agreeing  with  the  actual  evaporation  on  the 
upper  slide. 

The  following  rules  and  examples  will  illustrate  the 
working  of  the  rule: — 

Rule  I. — To  determine  the  heat  units  in  steam  at  a 
given  gauge  pressure.  Have  the  lower  slide  so  that 
top  or  arrow  points  to  the  requisite  steam  pressure,  the 
lower  end  of  arrow  points  to  heat  units  in  the  steam 
above  32  deg. 

Example  i.  What  is  the  number  of  heat  units  in 
steam  at  115  lbs.  gauge  pressure?    Answer — 1187. 

Rule  2. — To  determine  the  number  of  heat  units 
applied  to  i  lb.  of  water  at  a  given  steam  pressure  and 
feed  temperature  so  at  to  convert  same  into  steam.  Set 
lower  slide  so  that  feed  temperature  agrees  with  steam 
pressure  and  opposite  32  at  left  hand  of  lower  slide 
find  number  of  heat  units  required. 

Example  2. — Find  number  of  heat  units  required  to 
convert  water  at  127  deg.  Fah.  into  steam  at  a  gauge 
pressure  of  125  lbs.  Set  127  on  lower  slide  so  to  agree 
with  125  lbs.  gauge  pressure  and  opposite  32  on  slide 
find  1094  heat  units. 

Rule  3. — To  find  factor  of  evaporation.  Set  the 
lower  slide  so  that  the  feed  temperature  agrees  with 
the  boiler  pressure.     Note  the  number  on  the  lower 


tion  is  8.5  lbs.,  what  is  the  equivalent  evaporation  from 
and  at  212  deg.  per  lb.  coal. 

Multiply  8.5  by  1.135.  Above  8.25  on  top  slide  find 
9.65  on  top  scale. 

LIGHTING  IN  TORONTO. 

Tenders  for  street  lighting  in  Toronto  were  opened 
on  October  4th.  The  Toronto  Electric  Light  Company 
were  the  only  tenderers  for  electric  lighting.  The 
price  paid  at  present  for  arc  lights  is  20^^  cents  per 
night,  or  $74,823^  per  year,  and  the  prices  named  in 
the  new  tender  are  : 

Open  arc,  for  five  year  contract,  19  cents  per  night, 
$69.55  per  year;  ten  year  contract,  17^  cents  per 
night,  $64.79  per  year;  an  increase  in  the  number  of 
lamps  to  more  than  1,750  to  reduce  the  price  to  $62.50. 

Closed  arc,  five  year  contract,  17^  cents  per  night, 
or  $64.79  P^""  year  ;  ten  year  contract,  16 cents  per 
night,  or  $60.23  per  year  ;  an  increase  in  the  number 
of  lamps  to  more  than  1,75010  reduce  the  price  to 
$57-49- 

The  city  is  paying  at  present  for  its  gas  lighting  $32 
per  year  per  lamp,  and  the  new  tenders  were  as  follows: 

No.  I — Incandescent  mantle,  60  candle  power,  $28.- 
60  ;  with  reflector,  80  candle  power,  $28.60  ;  iron 
posts,  $33. 

No.  2 — Incandescent  mantle,  with  or  without  re- 
flector, 60  candle  power,  $28  ;  45  candle  power,  $26. 

No.  3 — Incandescent  mantle,  70  candle  power,  $27  ; 
if  gas  is  supplied  at  80  cents  a  thousand,  $25.50. 

The  present  electric  lighting  contract  expires  at  the 
end  of  this  year  and  the  gas  contract  on  June  30,  190O. 
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INTERFERENCE  OF  BUILDINGS  WITH 
ELECTRIC  WIRES. 

Winnipeg,  Man.,  October  7th,  1905. 

Editor  Canadian  Electrical  News  : 

Dear  Sir, — Noticing  with  interest  the  remarks  in 
your  September  issue  as  to  house  moving  interfering 
with  wires,  I  thought  it  might  be  of  interest  to  some 
who  are  suffering  through  this  to  give  an  idea  of  how 
we  have  met  the  difficulty  here.  I  therefore  enclose  a 
copy  of  the  by-law  of  the  City  of  Winnipeg  covering 
this  point. 

Before  the  passing  of  this  law  we  (both  the  City 
Electrical  Department  and  the  various  electrical  com- 
panies) were  much  inconvenienced  in  many  ways. 
We  find,  however,  now  that  we  have  got  some  protec- 
tion, that  the  question  can  be  dealt  with  much  better 
when  brought  under  control. 

Not  only  is  the  house  moving  without  proper  super- 
vision a  nuisance  to  those  owning  wires,  but  it  is 
liable  to  prove  a  very  dangerous  element,  as  has  been 
demonstrated  on  several  occasions. 

Yours  truly, 

F.  A.  Cambridge, 

City  Electrician. 

By-law  No.  3069. 
A  By-law  of  the  City  of  Winnipeg  for  reg-ulating  the  removal  of 
buildings  and  structures  on  or  across  the  streets  and  for 
segulating  house  movers. 
The  Municipal  Council  of  the  City  of  Winnipeg  in  Council 
assembled  enact  as  follows  : — 

1.  No  building  or  structure  shall  be  moved  on  or  across  any 
street  of  the  City  of  Winnipeg  except  in  compliance  with  and 
subject  to  the  conditions  of  this  By-law.  When  any  person  or 
persons  desire  to  move  a  building  or  structure  from  one  part  of 
the  City  to  another,  involving  going  on  or  crossing  a  street,  an 
application  shall  be  made  for  a  permit  therefor  to  the  City 
Engineer.  Such  application  shall  identify  the  building  or 
structure  to  be  moved  and  shall  also  indicate  the  route  to  be 
taken. 

2.  If  the  place  to  which  it  is  intended  to  remove  such 
building  or  structure  is  within  the  limits  within  which  such  class 
of  buildings  may  be  erected,  a  permit  may  be  granted  for  re- 
moval. The  City  Engineer  is  to  ascertain  the  character  of  the 
building,  and  to  determine  any  question  as  to  the  Fire  Limits 
may  ask  a  report  from  the  Building  Inspector,  who  shall  as  soon 
as  possible  furnish  same. 

3.  The  Engineer  shall  ascertain  whether  any  electric  street 
railway,  power,  telegraph  or  telephone  companies'  wires  or  the 
wires  of  the  City,  may  be  affected  by  the  removal  of  such  build- 
ings, and  if  it  seems  that  they  may  be  so  affected,  he  shall  direct 
notice  to  be  given  such  interested  Companies  and  the  City  Elec- 
trician of  the  application  and  of  the  time  allowed  for  the  removal 
of  the  building.  It  shall  be  the  duty  of  the  person  obtaining  such 
license  before  commencing  to  move  any  such  building  to  notify 
the  City  Electrician  and  Company  aforesaid  whose  wires  may  be 
interfered  with  by  such  removal  of  the  time  when  he  proposes  to 
commence  such  removal  so  that  such  City  or  Company  may 
have  the  necessary  men  on  hand  to  protect,  alter  or  remove 
their  wires. 

4.  The  City  Engineer  shall  make  an  estimate  of  the  amount 
necessary  to  recoup  the  City  and  the  Companies  whose  wires 
may  be  affected  for  the  cost  of  repairs  to  such  wires,  and  for  the 
wages  of  the  men  necessary  to  accompany  said  building 
during  its  rt^moval  to  protect  such  wires,  and  in  such  estimate 
shall  be  iiu  luciHl  sui  li  sum  as  the  City  Engineer  thinks  necessary 
to  rcp.iir  iiiiuru  s  ili>iu  1(1  the  City's  pavement,  and  also  to  any 
wires  or  ovt-tlR;ul  mnstructions  belonging  to  the  City  itself.  In 
all  cases  the  applicant  shall  pay  not  less  than  the  sum  of  five 
dollars  before  obtaining  their  permit,  and  any  sum  additional 
thereto  which  the  City  Engineer  shall  determine  is  necessary 
for  the  purposes  above  mentioned,  and  such  sums  shall  be  held 
and  paid  by  the  city  to  re-imburse  the  said  Company  and  the 
City  itself  for  any  damages  to  their  or  its  wires  caused  by  such 
removal  and  for  any  expense  incurred  in  protecting  such  wires 
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against  damage  during  such  removal,  and  any  surplus  after 
paying  said  amounts  may  be  returned  by  the  City  to  the  person 
who  paid  the  same. 

5.  No  house-mover  or  other  person  shall  drive  any  iron, 
wooden  or  other  stake  or  spike  or  anchor  or  other  instrument 
into  or  through  the  pavement  of  any  street. 

6.  No  house  or  other  structure  shall  be  moved  on  or  across  a 
street  until  a  permit  of  the  City  Engineer  has  been  issued,  and 
such  permit  shall  not  be  issued  until  the  cash  deposit  ascertained 
as  aforesaid  has  been  made  and  the  other  pre-requisitions  of  this 
By-Law  compiled  with. 

7.  No  house  mover  shall  leave  any  building  in  the  line  of  any 
wires,  lamps  or  cables,  but  such  moving  shall  be  continuous  until 
the  building  is  perfectly  clear  of  the  wires,  lamps  or  cables. 

8.  No  building  shall  be  left  standing  so  as  to  prevent  access  to 
any  fire  alarm  box,  or  to  interfere  with  any  street  lamp,  or  so 
as  to  prevent  the  passage  of  any  fire  engine,  hose  reel  or  other 
fire  apparatus. 

9.  No  house  mover  shall  break,  cut,  remove  or  interfere  with 
any  wire  or  wires,  cable  or  appliances,  the  property  of  any  Com- 
pany, or  the  City,  operating  any  system  of  telegraph,  telephone, 
electric  light,  electric  street  railway  or  power.  All  necessary 
removing  or  cutting  of  wires  necessitated  by  the  moving  of  any 
building  shall  be  done  by  the  duly  authorized  workmen  of  the 
owners  of  such  wires,  and  it  shall  be  the  duty  of  the  City  or  any 
Company  whose  wires  are  or  are  likely  to  be  affected  by  any  such 
moving,  being  duly  notified  by  the  licensee  as  aforesaid,  to  have 
competent  workmen  in  attendance  during  such  moving  who  shall 
take  all  necessary  precaution  to  prevent  accidents  or  injury  to  the 
public,  both  in  the  use  of  the  streets  and  highways  and  otherwise, 
and  to  prevent  any  damage  to  any  building  other  than  the  build- 
ing being  removed. 

THE  NIAGARA  DAM. 

Toronto,  Ont.  ,  September  23rd,  1905. 
Editor  Canadian  Electrical  News: 

DEAR  SIR, — Your  September  issue  contains  a  brief  description 
of  a  concrete  dam  that  is  to  be  built  by  the  Queen  Victoria  Park 
Commissioners,  to  raise  the  level  of  the  water  in  the  waterworks 
intake,  the  intention  being  to  build  a  "concrete  tower  with  chains 
embedded  in  it,  the  tower  to  be  upset  into  shallow  water,  where 
it  will  lie  on  the  bottom,  forming  a  submerged  dam.  When  it  falls 
into  the  river  the  sections  will  break  apart,  so  that  the  dam  will 
conform  to  the  bed  of  the  river,  while  the  chains  will  hold  them 
in  line." 

Now,  will  there  be  any  permanency  to  such  a  structure,  and 
is  there  any  surety  that  it  will  act  as  intended  ?  If  it  is  to  conform 
to  the  river  bed  it  will  necessarily  need  to  be  largest  where  the 
river  is  deepest,  and  if  this  is  not  done  then  the  crest  of  the  dam 
will  be  above  the  water  at  one  point  and  below  it  at  some  other 
point,  that  is,  there  will  be  too  much  dam  at  one  place  and  not 
enough  at  another. 

Any  additional  material  to  correct  this  would  not  be  chained 
to  the  original  mass,  and  would  be  in  danger  of  being  carried 
away. 

Then  again,  it  is  natural  to  suppose  the  stream  to  be  the  most 
rapid  and  destructive  at  the  point  of  end  of  proposed  dam,  and 
this  would  be  intensified  by  the  dam  itself.  It  is  thus  very  likely- 
that  a  furious  current  around  the  end  of  this  dam  would  cause 
the  outermost  blocks  to  move  and  to  tug  at  their  chains,  and  with 
some  assistance  from  ice  the  result  would  be  disintegration. 

This  seems  an  irrational  piece  of  engineering,  and  a  little 
thought  should  involve  a  better  plan.  If  two  towers  were  built 
with  cross  struts  and  diagonals,  all  well  reinforced  with  very  mild 
steel  rods,  then  the  bracing  would  prevent  the  outer  blocks  from 
being  carried  away,  and  a  qnadrangle  would  be  formed  into 
which  other  blocks  could  be  deposited  to  make  the  structure 
secure,  and  a  uniform  crest  line  could  be  obtained. 

Or  again,  an  A  frame  could  be  let  down  with  a  derrick,  the 
lower  ends  being  securely  held  to  the  bank,  and  the  outer  end 
could  be  provided  with  a  heavy  rest  block,  other  A  frames  could 
be  let  down  to  fit  to  the  first  one,  then  the  interior  space  could  be 
filled  in  with  hollow  concrete  blocks  fitting  to  each  other  or  laid 
in  rows  on  end  between  timbers,  and  the  interior  of  these  blocks 
could  be  filled  in  with  concrete. 

Many  such  ways  could  be  devised  that  would  be  positive 
engineering  that  would  be  superior  to  the  single  tumbling  tower 
referred  to. 

Yours  truly, 

Jno.  S.  Fielding,  C.  E. 
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REINFORCED  CONCRETE  POLES. 

The  various  electric  transmission  companies  which 
have  been  organized  within  the  past  few  years  to 
transfer  the  energies  of  Canada's  huge  and  numerous 
water  powers  for  hundreds  of  miles  from  the  power 
producing  plants  have  been,  and  are  yet,  in  a  state  of 
uncertainty  as  to  what  stylo  of  support  is  best  adapted 
for  these  long  lines. 

The  cedar  poles,  which  formerly  could  be  procured 
at  a  small  price,  and  of  almost  any  dimensions,  are  be- 
coming a  ^hing  of  the  past,  being  of  an  inferior  quality, 
liigh  in  price  and  diflicult  to  obtain.  In  addition  to  this 


Reinforced  Concrete  Poles  on  Welland  Canal 
Transmission  Line. 


the  cedar  poles  require  to  be  set  very  closely  together, 
as  their  strength  is  not  sufficient  to  carry  the  heavy 
wires  used  unless  short  spans  are  adopted.  The  adop- 
tion of  short  spans  means  large  numbers  of  cross-arms 
and  insulators,  which  would  not  be  required  on  longer 
spans,  and  as  the  insulators  are  the  weak  points  in  long 
distance  transmission,  where  continuity  of  service  is 
absolutely  necessary,  it  is  very  important  that  the 
number  should  be  limited  to  the  fewest  possible. 

When  the  spans  are  increased  in  length,  it  becomes 
necessary  to  use  stronger  poles,  and  various  styles  of 
steel  structures  have  been  designed  for  the  purpose  and 


spans  as  long  as  400  feet  erected  upon  them.  Steel 
poles  have  the  disadvantage  of  being  costly  and  require 
considerable  expense  in  maintenance.  Wide  base 
towers  which  have  been  used  instead  of  poles  on 
account  of  cheapness  have  the  further  disadvantage  of 
taking  up  considerable  width  of  right  of  way,  and  be- 
ing necessarily  built  of  light  material,  will  not  have  the 
sarne  length  of  life. 

Mr.  J.  L.  Weller,  Mem.  Can.  Soc.  C.  E.,  Superin- 
tending Engineer  of  the  Welland  Canal,  conceived  the 
idea  of  a  reinforced  concrete  pole  to  take  the  place  of 
cedar  and  steel.  The  idea  seemed  so  preposterous, 
however,  that  it  was  over  two  years  after  its  first  con- 
ception that  the  first  pole  was  made.  This  was  a  fail- 
ure on  account  of  faulty  reinforcement,  and  it  was  not 
until  the  third  or  fourth  trial  that  a  substantial  pole  was 
made,  nearly  two  years  ago.  This  pole  when  tested 
was  so  satisfactory  that  others  were  immediately  built, 
and  to-day  there  are  nearly  one  hundred  poles  erected 
on   the  Welland    Canal  electrical  transmission  line. 


Reinforced  Concrete  Poles — Do  not  Reqlire  Glving  or 
Bracing  on  Curves.    Special  Bases  on" these  Poles. 


Some  of  these  are  shown  in  the  accompanying  illustra- 
tions. All  the  cedar  poles  for  the  line  and  two  hundred 
steel  poles  35  feet  in  height  had  already  been  contract- 
ed for  by  that  time,  consequently  the  concrete  poles 
were  used  only  in  positions  such  as  railway  and  road 
crossings  where  an  extra  high  pole  was  required. 

The  poles  are  manufactured  on  the  ground  with 
their  butts  immediately  over  the  hole  in  which  they  are 
to  be  erected,  as  it  has  been  found  very  expensive  to 
transport  them  on  account  of  their  great  weight  ;  a  35 
foot  pole  for  ordinary  line  work  weighing  about  two 
and  one  half  tons,  and  a  50  foot  one  about  five  tons. 

Most  of  the  poles  so  far  made  have  been  calculated 
to  stand  a  horizontal  pull  at  the  top  of  2,000  pounds, 
and  tests  that  have  been  made  show  that  the  calcula- 
tions have  been  correct,  all  standing  the  full  load  with- 
out any  impairment,  except  one,  which  failed  at  2,025 
pounds,  the  cause  being  a  flaw  in  the  weld  on  one  of 
the  steel  rods. 

All  poles  have  been  made  square,  with  the  corners 
champered  off,  on  account  of  ease  in  making  and  also 
on  account  of  the  saving  in  steel  over  any  other  sec- 
tion, each  rod  doing  double  duty,  that  is  to  say,  if  a 
pole  is  strained  in  one  direction,  rods  A  and  B  take  up 
the  tension,  and  if  strained  at  right  angles  to  the  first 
direction  rods  B  and  C  take  up  the  strain,  rod  B  thus 
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acting  twice.  The  steel  reinforcement  is  figured  on 
the  fact  that  the  stresses  in  a  pole  from  a  horizontal 
pull  at  the  top  gradually  increase  from  the  top  down- 
wards, the  leverage  increasing  directly  with  the  dis- 
tance from  the  point  of  pull.  The  theoretical  rein- 
forcement would,  therefore,  be  a  rod  tapering  from 
nothing  at  the  top  to  a  certain  diameter,  depending  on 
the  strain,  at  the  bottom.    As  these  tapering  rods  are 
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not  rolled  at  present,  the  same  effect  is  obtained  as 
nearly  as  possible  by  welding  different  sized  rods  to- 
gether, the  diameter  increasing  by  an  eighth  of  an 
inch  about  every  ten  feet.  Several  trials  were  made  to 
overcome  the  necessity  of  welding  the  rods,  but  hook 
joints  or  lapping  the  bars  over  each  other  at  the  junc- 
tion gave  very  poor  results,  and  all  rods  are  now 
welded  into  one  rod  the  full  length  of  the  pole. 

The  poles  are  moulded  in  wooden  forms,  in  a  hori- 
zontal position,  the  top  side  being  left  open  and 
finished  with  a  trowel.  Foot  steps  are  imbedded  in  the 
soft  concrete  as  the  pole  is  being  made  and  bolts  for 
cross-arms  also,  or  holes  are  left  so  that  a  bolt  may 
afterwards  be  put  right  through  the  pole.  The  con- 
crete is  composed  of  a  1 12:4  mixture,  using  the  best 


Portland  cement  and  clean  sand  and  finely  broken 
stone.  Gravel  has  been  used  with  success,  in  fact 
most  of  the  poles  so  far  have  been  built  with  gravel 
instead  of  broken  stone. 

Concrete  poles  are  quite  elastic,  as  is  shown  in  one 
of  the  illustrations  herewith,  a  pole  40  feet  above  the 
ground  bending  12  inches  under  a  strain  of  2,000 
pounds  at  the  top.  They  do  not  require  painting,  being 
of  a  pleasing  grey  color,  which,  of  course,  will  last 
indefinitely.  They  should  last  forever,  as  the  weather 
is  claimed  to  have  no  effect  whatever  on  them.  As 
there  is  some  question  about  this  latter  assertion,  at- 
tention may  be  drawn  to  a  good  granolithic  sidewalk, 
which,  if  properly  built,  shows  no  signs  whatever  of 
age  after  25  years,  and  a  sidewalk  during  the  spring, 
fall  and  winter  is  under  much  more  serious  stresses  of 
weather  than  a  pole  could  possibly  be.  Therefore, 


Notice  the  Bend  in  this  Pole,  which  w  as  noi  Di  sicnko 
TO  Stand  the  Heavy  Strain  of  i8  Wires  at  a  Sh  \ki> 
Angle  and  will  have  to  be  Guyed. 

there  seems  to  be  no  reason  why  the  concrete  pole 
may  not  be  the  pole  of  the  future.  They  can  bo  builL 
of  any  desired  height  or  strength. 

Arrangements  are  now  being  concluded  for  the 
building  and  erection  of  two  poles  150  feet  in  height  at 
St.  Catharines  to  carry  wires  over  the  old  Welland 
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>.-anal  for  the  l.iiK-oln  Mloctric  l.it;ht  and  Power  Com- 
pany. 

The  erot'tioii  ot  the  poles,  especially  such  larj^e  ones 
as  those  mentioned  above,  which  weigh  about  fifty  ions 
each,  is  quite  a  serious  matter,  but  they  are  being  put 
up  with  very  little  trouble  now,  although  at  first  several 
were  broken  through  defective  tackle. 

The  cost  of  these  poles  will  depend  on  local  conditions 
somewhat,  and  upon  the  specifications,  as  different 


70  Foot  Concrete  Pole  Carrying  Wires  0\  i;k  a  "Slip" 
AT  Port  Dalhousie. 

users  have  different  ideas  as  to  the  strength  a  pole 
should  have  for  line  work.  As  a  general  rule,  however, 
the  cost  may  be  taken  as  about  25  per  cent,  less  than 
that  of  a  steel  pole  of  similar  strength. 

To  make  these  poles  completely  fire  and  time  proof, 
concrete  cross-arms  would  be  a  step  forward,  and  these 
are  now  being  experimented  with. 

In  cities  where  wooden  trolley  poles  are  not  allowed, 
reinforced  concrete  poles  should  soon  replace  other 
forms,  as  they  present  a  better  appearance,  are  cheaper 
than  steel,  and  will  not  rust  off  at  the  ground  line  as 
steel  poles  do. 


Mr.  Weller  has  patents  granted  or  applied  for  in 
nearly  every  country  in  the  world.  He  has  disposed 
of  his  Canadian  patent  to  the  Concrete  Pole  Company, 
Limited,  of  St.  Catharines,  Ont. 

ELECTRIC  EQUIPMENT  OF  A  FERRY  BOAT. 

Professor  A.  J.  MacLean,  naval  architect,  of  New 
York,  was  commissioned  by  the  City  Council  of  St. 
John,  N.  B. ,  to  prepare  plans  for  a  steel  ferry  boat  to 
ply  between  the  cities  of  St.  John  and  Carleton,  N.  B 
The  contract  for  building  same  was  awarded  to  Mr. 
James  Fleming,  of  the  Phoenix  Foundry,  while  the  in- 
stallation of  the  electrical  plant  and  equipment  was 
carried  out  by  Mr.  Frank  P.  Vaughan,  electrical  engi- 
neer and  contractor,  St.  John. 

The  length  of  the  boat  is  140  feet.  The  generating 
plant  consists  of  two  4  k.w. ,  no  volt  dynamos,  600  r. 
p.m.,  made  by  the  Canadian  General  Electric  Company 
and  each  direct  connected  to  a  single  cylinder,  4^  x  4 
in. ,  upright  high  speed  engine,  the  steam  connection 
being  arranged  for  80  pounds  pressure.  The  commer- 
cial efficiency  of  the  dynamos  is  guaranteed  to  be  not 


Electric  Plant  in  Ferry  Steamer  "  Ludlow,  " 
St.  John,  N.  B. 


less  than  80.5  per  cent.,  and  the  specifications  provided 
that  the  voltage  should  not  exceed  115  nor  be  less  than 
1 10  between  full  load  and  no  load. 

The  main  switchboard  is  of  slate  1)^  inches  thick, 
mounted  on  an  iron  frame,  with  two  positive  busbars 
and  one  negative  busbar  permanently  connected  at  the 
back  and  so  arranged  that  the  dynamos  may  be  operat- 
ed either  separately  or  together  on  light  circuits. 
The  instruments  consist  of  two  double  pole  double 
switches,  two  automatic  circuit  breakers,  two  am- 
meters and  one  voltmeter  of  Western  round  pattern, 
two  dynamo  field  rheostats,  one  six  point  voltmeter 
switch  and  double  pole  switches  for  hold  circuits. 
There  is  also  a  distributing  panel  of  slate  inches 
thick,  enclosed  in  wooden  frame. 

The  two-wire  system  is  used  throughout  the  boat, 
but  provision  has  been  made  to  light  the  signal  lamps 
and  about  25  per  cent,  of  the  cabin  lamps  in  case  of 
break  down  of  one  of  the^generators  by  using  a  com- 
mon return  negative.  In  the  hold  and  centre  house 
the  conductors  are  run  in  iron  armored  insulated  con- 
duits, while  between  the  centre  house  and  cabin  the 
conductors  are  carried  in  mouldings,  and  in  the  cabins, 
pilot  houses  and  all  concealed  places  in  circular  loom. 

While  embodying  no  special  features,  the  electrical 
equipment  is  very  substantial  and  complete  and  in 
keeping  with  the  general  character  of  the  boat. 
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THE  USE  OF  STEEL  TOWERS  AND  WOODEN  POLES 


Steel  towers  are  rapidly  com  in into  use  for  the  sup- 
port of  electric  transmission  line>  liiat  deliver  large 
units  of  energy  at  high  voltages  lo  long  distances  from 
water  powers. 

One  case  of  this  sort  is  the  s£venty-fivc-mile  trans- 
mission ol  40,000  horse-power  at  60,000  volts  from 
Niagara  Falls  to  Toronto, 
for  which  a  line  with  steel 
towers  is  now  nearing  com- 
pletion. Another  example 
may  be  seen  in  the  seventy- 
five-mile  line  of  steel  towers 
which  carries  transmission 
circuits  of  60,000  volts  to 
Winnipeg.  Gvianajuato, 
Mexico,  which  is  said  to 
have  produced  more  silver 
than  any  other  city  in  the 
world,  receives  some  3,300 
electric  horse-power  over  a 
60,000  volt  transmission 
line  100  miles  long  on  steel 
towers.  Between  Niagara 
Falls  and  Lockport  the 
electric  circuits  now  heing 
erected  are  supported  on 
steel  towers.  On  a  trans- 
mission line  eighty  miles 
long  in  northern  New  York, 
for  which  plans  are  now 
being  made,  steel  towers 
are  to  support  electric  con- 
ductors that  carry  current 
at  60,000  volts. 

For  the  elevations  above 
ground  at  which  it  is  com- 
mon to  support  the  con- 
ductors of  transmission 
lines,  that  is  from  thirty  to 
fifty  feet,  a  steel  tower  will 
cost  from  five  to  twenty 
times  as  much  as  a  wooden 
pole  in  various  parts  of  the 
United  States  and  Canada. 
It  follows  at  once  from  this 
fact  that  there  must  be 
cogent  reasons,  apart  from 
the  matter  of  first  cost,  if 
the  general  substitution  of 
steel  towers  for  wooden 
poles  on  transmission  lines 
is  to  be  justified  on  econo- 
mic grounds.  During  fif- 
teen years  the  electric 
transmission  of  energy  from 
distant  water  powers  to  im- 
portant centres  of  population  has  grown  from  the 
most  humble  beginnings  to  the  delivery  of  hundreds  of 
thousands  of  horse-pQwer  in  the  service  of  millions 
of  people,  and  the  lines  for  this  work  arc  sup- 
ported with  very  few  exceptions  on  wooden  poles. 
Among  the  transmissions  of  large  powers  over  long 
distances  at  very  hig;h  voltages  that  have  been  in  suc- 
cessful operation  during  at  least   several  years  with 


wooden  pole  lines  are  the  following:  The  60,000-volt 
circuit  that  transmits  some  13,000  horse-power  from 
Electra  station  across  the  state  of  California  to  San 
Francisco,  a  distance  of  147  miles,  is  supported  by 
wooden  poles.  In  the  same  state  the  transmission  line 
is  142  miles  long  between   Colgate  power-house  and 


u;au.\  Falls  and  Toronto  Tkansmlssion  Link. 


Oakland,  at  60,000  volts  antl  with  a  capacity  of  about 
15,000  horse-power,  hangs  on  wooden  poles,  save  at 
the  span  nearly  a  mile  long  over  the  straits  of  Carquinez. 
Wood  is  used  to  carry  the  two  55,000-volt  circuits  that 
rini  sixty-live  miles  from  the  10,000  horse-power  statioii 
at  Canon  Ferry  on  the  Missouri  river  to  Butte.  Between 
Shavvinigan  Falls  and  Montreal,  a  distance  of  eighty- 
three  miles,  the  conductors  that  deliver  at   least  6. poo 
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supply  in  InitValo  to  tlio  aiiuniiU  ot"  3i\(.)oi)  liorso-powor 
depciuls  entirely  on  circuits  from  Niagara  Falls  that 
operate  at  jj.ooo  \olts  and  are  supported  on  lines  of 
wooden  poles. 

In  the  operation  ot'  these  and  many  other  liioh-volt- 
age  transmissions  during-  various  paiis  of  iIk  |ms|  de- 
cade some  difliculties  have  been  nut  with,  Init  tiiey 
have  not  been  so  serious  as  to  prevent  satisfactory 
service.  Nevertheless,  it  is  now  being  urged  that  cer- 
tain impediments  that  are  met  in  the  operation  of  trans- 
mission systems  would  be  much  reduced  bythe  substi- 
tution of  steel  towers  for  wooden  poles,  and  it  is  even 
suggested  that  perhaps  the  first  cost,  and  probably  the 
last  cost,  of  a  transmission  line  would  be  less  with 
steel  than  with  wood  for  supports.  The  argument  for 
steel  in  the  matter  of  costs  is  tiiat  while  a  tower  re- 
quires a  larger  investment  ilian  a  pole,  yet  the  smaller 
number  of  towers  as  compared  with  that  of  poles  may 
reduce  the  entire  outlay  for  the  former  to  about  that 
for  the  latter.  More  than  this,  it  is  said  that  the  lower 
depreciation  and  maintenance  charges  on  steel  sup- 
ports will  make  their  final  cost  no  greater  than  that  ot 
wooden  poles. 

In  the  present  state  of  the  market,  steel  towers  can 
be  had  at  from  three  to  three  and  one-half  cents  per 
pound,  and  the  cost  of  a  steel  tower  or  pole  will  vary 


to  smaller  sizes,  and  is  braced  at  frequent  intervals 
The  height  of  these  towers  is  forty-nine  feet,  and  the 
weight  of  each  is  2,800  pounds.  At  three  cents  per 
pountl  the  cost  of  each  tower  amounts  to  eighty-four 
dollars.  For  a  long  transmission  line  in  northern  New 
^'ork  bids  were  recently  had  on  towers  iorty-five  feet 
high  to  carry  six  wires,  and  the  resulting  prices  were 
$100  to  $125  each  for  a  tower  weighing  about  3,060 
pounds.  On  the  seventy-five-mile  line  between  Niagara 
Falls  and  Toronto  the  standard  height  of  steel  towers 
is  forty  feet  from  the  ground  level  to  the  point  where 
the  two  legs  of  each  side  join,  and  to  this  must  be  add- 
ed a  length  of  six  feet  that  goes  into  the  ground,  and 
about  three  feet  of  pipe  that  run  up  from  the  junction 
of  each  pair  of  legs  at  the  top,  giving  a  total  length  of 
forty-nine  feet  exclusive  of  insulator  pins.  Except  as 
to  a  cross-arm  of  standard  four-inch  steel  pipe,  and  the 
two  uprights  of  extra  heavy  three-inch  pipe  at  the  top, 
this  tower  is  built  up  almost  entirely  of  L  sections  that 
vary  from  3"  x  3"  x  i^"  to  2"  x  i ^"  x  ys".  The  weight 
of  this  tower  is  very  close  to  2,360  pounds,  and  its  cost 
at  three  cents  per  pound  would  amount  to  about  seventy 
dollars.  Ou  the  line  of  these  towers  there  are  strung 
six  hard-drawn  copper  cables  with  a  cross-section  of 
I  go,  000  circular  mils  each.  Between  these  standard 
towers  the  maximum  spacing  is  400  feet,  but  this 
length  of  span  is  much  reduced  on  curves  and  where 


Profile  of  Niagara  Falls  and  Toronto  Transmissic^n  Line  at  Welland  Canal. 


nearly  as  its  weight.  During  the  first  half  of  1904  the 
quotations  on  tubular  steel  poles  to  the  Southside 
Suburban  Railway  Company,  of  Chicago,  were  between 
the  limits  just  stated.  That  company  ordered  some 
poles  built  up  of  steel  sections  about  that  time  at  a 
trifle  less  than  three  cents  per  pound.  Each  of  these 
poles  was  thirty  feet  long  and  weighed  616  pounds,  so 
that  its  cost  was  about  eighteen  dollars  (xxi,  A.  I.  E. 
E. ,  754).  For  a  forty-five-foot  steel  pole  to  carry  a 
pair  of  11,000-volt,  three-phase  circuits  along  the  New 
York  Central  electric  road  the  estimated  cost  was 
eighty  dollars  in  the  year  last  named  (xxi,  A.  I.  E.  E., 
753).  On  the  loo-mile  line  to  Guanajuato,  Mexico, 
above  mentioned,  the  steel  towers  were  built  up  of  3 
in.  X  3  in.  X  3/16  in.  angles  for  legs,  and  were  stayed 
with  smaller  angle  sections  and  rods.  Each  of  these 
towers  has  four  legs  that  ccme  together  near  the  top, 
is  forty  feet  high,  weighs  about  1,500  pounds,  and  car- 
ries a  single  circuit  composed  of  three  No.  i  B.  &  S. 
guage  hard-drawn  copper  cables.  The  weight  of  each 
of  these  cables  is  1,340  pounds  per  mile,  and  the  forty- 
foot  towers  are  spaced  440  feet  apart,  or  twelve  per 
mile,  over  nearly  the  entire  length  of  line.  At  three 
cents  per  pound,  the  lowest  figure  at  which  these 
towers  could  probably  be  secured  for  use  in  the  United 
States,  the  approximate  cost  ot  each  would  be  forty- 
five  dollars.  Between  Niagara  Falls  and  Lockport 
each  of  the  steel  towers  that  is  to  carry  a  single  three- 
phase  transmission  circuit  has  three  legs  built  up  of 
tubing  that    tapers,  from    two   and   one-half  inches 


the  ground  is  uneven,  so  that  about  1,400  towers  are 
used  on  the  seventy-five-mile  line,  which  gives  an 
average  spacing  of  283  feet. 

In  January,  1902,  four  steel  towers  were  purchased 
to  support  transmission  circuits  for  two  spans  of  132 
feet  each  over  the  Chambly  canal,  near  Chambly  Can- 
ton, Quebec.  Each  pair  of  these  towers  was  required 
to  support  eleven  No.  2/0  B.  &  S.  gauge  bare  copper 
wires  with  the  span  of  132  feet  between  them.  The 
vertical  height  of  each  of  these  four  towers  is  144  feet 
above  the  foundation,  and  they  were  designed  for  a 
maximum  stress  in  any  member  of  not  more  than  one- 
fourth  of  its  ultimate  strength,  with  wires  coated  to  a 
diameter  of  one  inch  with  ice  and  under  wind  pressure. 
For  these  four  steel  towers  erected  on  foundations  sup- 
plied by  the  purchasers  the  price  was  $4,670,  and  the 
contract  called  for  a  weight  in  the  four  towers  of  not 
less  than  1 2 1 ,000  pounds.  On  the  basis  of  this  weight 
the  cost  of  the  towers  erected  on  foundations  was  3.86 
cents  per  pound. 

With  these  examples  of  the  cost  of  steel  towers  a 
fair  idea  may  be  got  of  the  relative  cost  of  wooden 
poles.  For  poles  of  cedar  or  other  desirable  w^ood 
thirty-five  feet  long  and  with  eight-inch  tops  fitted  with 
either  one  or  two  cross-arms  an  estimated  cost  of  five 
dollars  each  is  ample  to  \:over  delivery  at  railway 
points  over  a  great  part  of  the  I'nited  States  and 
Canada.  This  size  of  polo  has  boon  much  used  on  the 
long,  higli-\ oltago  transmission  systems  that  involve 
large  powui    unils   and   uso  heavy  conductors.  Ex- 
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amples  of  lines  where  such  poles  are  used  may  be  seen 
between  Niagara  Falls  and  Buffalo,  between  Colgate 
power-house  and  Oakland,  and  between  Canon  Ferry 
and  Butte.  Of  course  some  longer  poles  were  used  in 
special  locations,  like  the  crossing  of  steam  railways, 
but  it  is  also  true  that  on  the  lines  supported  by  steel 
towers  such  locations  make  exceptionally  high  towers 
necessary.  The  thirty-five  foot  poles  will  hold  the  elec- 
tric lines  about  as  high  above  the  ground  level  as  the  for- 
ty-nine-foot towers  on  the  Niagara  Falls  and  Toronto 
transmission,  because  the  former  will  be  set  so  much 
closer  together.  On  the  line  just  named  the  regular 
minimum  distance  of  electric  cables  above  the  ground 
level  at  the  centres  of  spans  is  twenty-five  feet.  The 
standard  towers  on  this  line  carry  the  lower  electric 
cables  forty  feet  above  the  ground  at  the  insulators, 
and  it  was  thought  desirable  to  allow  a  sag  of  fifteen 
feet  at  the  centres  of  the  regular  spans  of  400  feet  each. 
On  these  towers  the  conductors  that  form  each  three- 
phase  circuit  are  six  feet  apart,  and  the  lines  drawn  be- 
tween the  three  cables  form  the  sides  of  an  equilateral 
triangle.  With  a  pin  fourteen  and  three-fourths 
inches  long  like  that  used  on  these  steel  towers,  and 
one  conductor  at  the  top  of  a  thirty-five-foot  pole, 
where  the  other  two  are  supported  by  a  cross-arm  five 
feet  three  inches  below,  giving  six  feet  between  cables, 
the  lower  cables  are  held  by  their  insulators  twenty-six 
feet  above  the  ground,  when  the  poles  are  set  five  feet 
deep.  Between  thirty-five-foot  poles  100  feet  is  a  very 
moderate  span,  and  one  that  is  exceeded  in  a  number 
of  instances.  Thus  on  the  142-mile  line  from  Colgate 
power-house  to  Oakland  the  thirty-five-foot  poles  are 
132  feet  apart,  and  one  line  of  these  poles  carries  three 
conductors  of  1 33,000-circular-mil  copper,  while  the 
other  pole  line  has  three  aluminum  cables  of  168,000 
circular  mils.  On  the  later  transmission  line  from 
Niagara  Falls  to  Buffalo,  which  has  one  three-phase 
circuit  of  500,000-circular-mil  cable,  the  regular  dis- 
tance between  the  thirty-five-foot  poles  is  140  feet. 

A  maximum  sag  of  twenty-four  inches  between  poles 
100  feet  apart  under  the  conditions  named  above 
brings  the  lowest  points  of  the  electric  cables  twenty- 
four  feet  above  the  ground.  The  steel  towers  on  the 
line  to  Guanajuato  being  only  forty  feet  in  length,  and 
spaced  440  feet  apart,  it  seems  that  the  distance  of 
conductors  from  the  ground  at  the  centres  of  spans 
is  probably  less  than  that  just  named.  Particular  at- 
tention is  called  to  this  point  because  it  has  been 
suggested  that  the  use  of  steel  towers  would  carry 
cables  so  high  that  wires  and  sticks  could  not  be 
thrown  onto  them.  It  thus  appears  that  thirty-five- 
foot  wooden  poles  set  100  feet  apart  will  allow  as  much 
distance  between  conductors,  and  still  keep  their  low- 
est points  as  far  above  the  ground,  as  will  forty  to 
forty-nine-foot  towers  placed  400  feet  or  more  apart. 
The  two  lines  that  have  their  conductors  further  apart 
perhaps  than  any  others  in  the  world  are  the  one  from 
Canon  Ferry  to  Butte,  on  thirty-five-foot  wooden  poles, 
and  the  one  to  Guanajuato,  on  steel  towers.  In  each 
of  these  cases  the  cables  are  seventy-eight  inches  aparc 
at  the  corners  of  an  equilateral  triangle.  With  steel 
towers  400  feet  or  wooden  poles  100  feet  apart,  four 
of  the  latter  must  be  used  to  one  of  the  former.  At 
$5  per  pole  this  requires  an  investment  of  $20  in  poles 
as  compared  with  at  least  $45  for  a  tower  like  those 
on  the  Guanajuato  line,  $84  for  a  tower  like  those  on 


the  line  from  Niagara  Falls  to  Lockport,  or  $60  for  one 
ot  the  towers  on  the  Niagara  and  Toronto  line.  Each 
of  the  towers  on  the  line  to  Toronto  carries  two  three- 
phase  circuits,  and  the  least  distance  between  cables 
is  six  feet.  To  reach  the  same  result  as  the  distance 
between  conductors  with  the  two  circuits  on  poles,  it 
would  be  desirable  to  have  two  pole  lines,  so  that  .1540 
would  represent  the  investment  in  the  poles  to  displace 
one  tower  for  two  circuits.  The  older  pole  line  be- 
tween Niagara  Falls  and  Buffalo  carries  two  three- 
phase  circuits  on  two  cross-arms,  and  the  350,000-cir- 
cular  mil  copper  cables  of  each  circuit  are  at  the  angles 
of  an  equilateral  triangle  whose  sides  are  each  three 
feet  long.  In  this  case,  however,  the  electric  pressure 
is  only  22,000  volts. 

The  costs  above  named  for  poles  and  towers  include 
nothing  for  erection.  Each  tower  has  at  least  three 
legs  and  more  commonly  four,  and  owing  to  the  heights 
of  towers  and  to  the  long  spans  they  support,  it  is  tlie 
usual  practice  to  give  each  leg  a  footing  of  cement  con- 
crete. It  thus  seems  that  the  number  of  holes  to  be 
dug  for  a  line  of  towers  is  nearly  or  quite  as  great  as 
that  for  a  line  of  poles,  and  considering  the  concrete 
footings  the  cost  of  erecting  the  towers  is  probably 
greater  than  that  for  the  poles.  With  wooden  poles 
about  four  times  as  many  pins  and  insulators  are  re- 
quired as  with  steel  towers,  or  say  twelve  pins  and  in- 
sulators on  poles  instead  of  three  on  a  tower.  For 
circuits  of  50,000  to  60,000  volts  the  approximate  cost 
of  each  insulator  with  a  steel  pin  may  be  taken  at  $1.50, 
so  that  the  saving  per  tower  reaches  not  more  than 
$13.50  in  this  respect.  In  the  labor  of  erecting  cir- 
cuits there  may  be  a  small  advantage  in  favor  of  the 
towers,  but  the  weight  of  the  long  spans  probably 
offsets  to  a  large  extent  any  gain  of  time  due  to  fewer 
points  of  support. 

An  approximate  conclusion  from  the  above  facts 
seems  to  be  that  a  line  of  steel  towers  will  probably 
cost  from  1.5  to  twice  as  much  as  a  line  or  lines  ot 
wooden  poles  to  support  the  same  number  of  conduc- 
tors the  same  distance  apart,  even  when  the  saving  of 
pins  and  insulators  is  credited  to  the  towers.  This 
conclusion  applies  to  construction  over  a  large  part  of 
the  United  States  and  Canada.  It  is  known  that  wooden 
poles  of  good  quality  retain  enough  strength  to  make 
them  reliable  as  supports  during  ten  or  fifteen  years, 
and  it  is  doubtful  whether  steel  towers  will  show 
enough  longer  life  to  more  than  offset  their  greater  first 
cost.  It  may  be  noted  here  that  any  saving  in  the  cost 
of  insulators  or  other  advantage  that  there  may  be  in 
spans  400  feet  or  more  long  can  be  as  readily  secured 
with  wooden  as  with  steel  supports.  With  these  long 
spans  the  requirements  are  greater  height  and  strength 
in  the  line  supports,  and  these  can  readily  be  obtained 
in  structures,  each  of  which  is  formed  of  three  or  four 
poles  with  cross-braces.  Such  wooden  structures 
have  long  been  in  use  at  certain  points  on  trans- 
mission lines  where  special  long  spans  were  necessary, 
or  where  there  were  large  angular  changes  of  direction. 
In  those  special  cases  where  structures  75  to  150  or 
more  feet  in  height  are  necessary  to  carry  a  span 
across  a  v\aterway,  as  at  the  Chambly  canal  above 
mentioned,  steel  is  generally  more  desirable  than 
wood  because  poles  of  such  lengths  are  not  readily  ob- 
tainable. Neither  present  proposals  nor  practice,  how- 
ever, contemplates  the  use  of  steel  towers  having  a 
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Iciit^th  of  more  tlian  fortv  to  lUly  tool  oi\  loi^ular  spans. 

Much  the  strongest  artiunient  in  favor  of  stool  lowers 
for  transmission  lines  is  that  these  towers  g-ivo  a 
i;reater  reliability  of  operation  than  do  wooden  poles. 
It  is  said  that  towers  will  act  as  lightning-rods  and 
thus  protect  line  conductors  and  station  apparatus 
.As  to  static  and  inductive  influences  from  lit^liinini;-  it 
is  evident  that  steel  towers  can  g-ive  no  protoolion.  If 
each  tower  has  an  especial  ground  connok  tioii  it  w  ill 
probably  protect  the  line  to  some  extent  as^ainst  diioot 
lightning  strokes,  but  tlioro  is  no  reason  to  think  that 
this  protection  will  be  any  greater  than  that  gi\on  by 
well  grounded  guard  wires,  or  even  by  a  wire  run  from 
a  ground  plate  to  the  top  of  each  pole  or  wooden  tower. 
If  a  direct  lightning  stroke  passes  from  the  line  con- 
ductors to  a  wooden  support  it  frequently  breaks  the 
insulator  on  that  support,  and  the  pole  is  often  shatter- 
ed or  burned.  Such  a  result  does  not  necessarily  in- 
terrupt the  transmission  service,  however,  as  the  near- 
by poles  can  easily  carry  Iho  additional  strain  of  the 
line  until  a  new  pole  can  be  set.  Quite  a  different  re- 
sult might  be  reached  if  lightning  or  some  other  cause 
broke  an  insulator  on  a  steel  tower,  and  thus  allowed 
one  of  the  electric  cables  to  come  into  contract  with  the 
metal  structure,  as  the  conductor  would  then  probably 
be  burned  in  two.  To  repair  a  heavy  cable  thus  severed 
where  the  spans  were  as  much  as  400  feet  long  would 
certainly  require  some  time.  Where  a  conductor  in 
circuits  operating  at  20,000  to  35,000  volts  has  in 
manv  cases  dropped  onto  a  wooden  cross-arm,  it  has 
often  remained  there  without  damage  until  discovered 
by  the  line  inpector,  but  no  such  result  could  be  ex- 
pected with  steel  towers  and  cross-arms  (xxi,  A.I.E.E., 
760.)  Where  steel  towers  are  emplo\  ed  it  would  seem 
to  be  safer  to  use  wooden  cross-arms,  for  the  reason 
just  stated.  This  is,  in  fact,  the  practice  on  the  steel 
towers  before  named,  that  support  25,000-volts  circuits 
over  the  Chambly  canal,  and  also  on  the  steel  towers 
that  carry  the  60,000-volt  circuits  from  Colgate  power- 
house over  the  mile-wide  straits  of  Carquinez. 

On  the  40,000-volt  transmission  line  between  Gromo 
and  Nembro,  Italy,  where  timber  is  scarce  and  steel  is 
cheap,  both  the  poles  and  cross-arms  are  of  wood.  It 
is  thought  that  the  comparatively  small  number  of 
insulators  used  where  a  line  is  supported  at  points 
about  400  feet  apart  should  contribute  to  reliability  in 
operation,  but  insulators  now  give  less  trouble 
than  any  other  part  of  the  line,  and  the  leakage  of 
energy  over  their  surfaces  is  very  small  in  amount, 
as  was  shown  in  the  Teleuride  tests.  Whatever  bene- 
fits are  to  be  had  from  long  spans  are  as  available  with 
wooden  as  with  steel  supports,  and  at  less  cost. 

One  advantage  of  steel  towers  over  wooden  poles  or 
structures  is  that  the  former  will  not  burn,  and  are 
probably  not  subject  to  destruction  by  lightning. 
Where  a  long  line  passes  over  a  territory  where  there 
is  much  brush  or  timber  the  fact  that  steel  towers  will 
not  burn  may  make  their  choice  desirable.  In  tropical 
countries  where  insects  rapidly  destroy  wooden  poles 
the  use  of  steel  towers  might  be  highly  desirable  even 
at  much  greater  cost,  and  such  a  case  was  perhaps 
presented  on  the  line  to  Guanajuato,  Mexico. 

Mechanical  failures  of  wooden  insulator  pins  have 
been  far  more  common  than  those  of  poles,  both  as  a 
direct  result  of  the  line  strains,  and  because  such  pins  are 
often  charred  and  weakened  by  the  leakage  of  energy 
from  the  conductors.    For  these  reasons  the  general 


use  of  iron  or  stool  pins  for  the  insulators  of  long  lines 
operating  al  high  voltages  seems  desirable.  Such 
pins  arc  iu->\\  used  to  support  the  insulators  on  a  num- 
ber of  lines  w  ilh  wooden  poles  and  cross-arms,  among 
which  ma}'  bo  mentioned  the  forty-mile,  30,000-volt 
transmission  between  Spier  Falls  and  Albany,  and  the 
lort y-liN  c-mile  28,000-volt  line  from  Bear  river  to 
Ogdon,  Utah.  Iron  or  steel  pins  add  very  little  to  the 
cost  of  a  line,  and  materially  increase  its  reliability. 
One  of  the  cheapest  and  best  forms  of  steel  pins  is 
that  swag'ed  from  a  steel  pipe,  and  having  a  straight 
shank  and  tapering  stem  with  no  shoulder.  A  pin  of 
this  sort  foi-  the  400-foot  spans  of  1 90,000-circular-mil 
copper  cable  on  the  line  from  Niagara  Falls  to  Toronto 
measures  three  and  one-quarter  inches  long  in  the 
shank,  eleven  and  one-half  inches  in  the  taper,  and  has 
diameters  of  two  and  three-eighth  inches  at  a  larger  and 
one  and  one-eigth  inches  at  the  smaller  end. 

On  long  transmission  lines  where  the  amount  of 
power  involved  is  very  large,  the  additional  reliability 
to  be  had  with  steel  towers  Is  probably  great  enough 
to  justify  their  use.  For  the  great  majority  of  power 
transmissions,  however,  it  seems  probable  that  wooden 
poles  or  structures  will  long  continue  to  be  much  the 
cheaper  and  more  practical  form  of  support. — Alton  D. 
Adams,  in  Electrical  Review. 

WESTINGHOUSE  SINGLE  PHASE  RAILWAY 
SYSTEM. 

A  contract  awarded  to  the  Westinghouse  Electric  & 
Mfg.  Company  by  the  New  York,  New  Haven  and  Hart- 
ford Railway  for  twenty-five  electric  locomotives  is 
another  victory  for  the  alternating  current  system  and 
conclusive  evidence  of  its  success  in  the  field  of  elec- 
trical transportation.  Each  of  these  locomotives  w-ill 
weigh  approximately  78  tons  and  in  local  service  with 
a  200-ton  train  will  attain  a  speed  of  45  miles  an  hour, 
while  a  speed  of  60  to  70  miles  an  hour  with  a  250-ton 
train  will  be  maintained  in  express  service.  To  handle 
heavier  trains  two  or  more  locomotives  will  be  coupled 
together  and  will  be  controlled  from  the  forward  cab. 
The  multiple  control  system  which  forms  part  of  the 
equipment  makes  it  possible  for  a  single  engineer  or 
driver  to  operate  several  locomotives  coupled  together 
just  as  easily  and  accurately  as  he  can  handle  one. 

One  of  the  valuable  characteristics  of  the  Westing- 
house  single-phase  motor  is  that  it  ma)'  be  employed 
on  either  the  alternating  or  direct  current  system  and 
it  has  therefore  been  possible  for  the  officials  of  the 
railway  company  to  select  the  most  advanced  and 
economical  system  for  the  operation  of  their  lines,  and 
at  the  same  time  to  accommodate  their  equipment  to 
the  direct -current  system  now  being  installed  by  the 
New  York  Central  Railroad,  as  the  New  York,  New 
Haven  &  Hartford  Railroad  utilizes  the  tracks  of  the 
latter  company  between  Woodland  and  the  Grand 
Central  Depot  in  New  York  city.  For  a  time  the  ser- 
vice will  be  confined  to  this  section  and  it  is  therefore 
with  an  eye  to  the  future  rather  than  present  require- 
ments that  the  alternating  current  system  has  been 
adopted. 

l^ach  locomotive  will  be  equipped  with  four  Westing- 
house  single-phase  railway  motors  of  the  straight 
series  gearless  type  and  with  the  unit  switch  system  of 
multiple  control.  On  direct  current  each  motor  will 
be  capable  of  developing  a  rated  output  of  400  horse- 
power. 
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\    QUESTIONS  AND  ANSWERS  | 

JOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS: 
,    All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 
ices  warrant  other  action. 

hould  be  in  our  hands  by 


stances  warrant  other  action. 
Questions  to  be  answered  in  any  specified 
the  close  of  the  month  preceding  publ 
Questions  should  he  confined  to  subjects  of  general 


iterest.  Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 
4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  he  no  possible  doubt  as  to  the  infor- 
mation required. 

S-    In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

QuES.  No.  I. — Will  you  please  send  me  a  diagram 
and  some  particulars  of  the  Scott  system  of  joining  up 
transformers  so  as  to  convert  a  two  phase  into  a  three 
phase  current  ? 

Ans. — We  show  herewith  a  rough  sketch  illustrating 
the  Scott  method  of  transforming  two  to  three  phase 
current  by  means  of  two  transformers.    The  sketch 

2-  PKaie     lOQ  Uoit:.. 
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Scott  Connections  for  Transformers. 

shows  a  transformation  of  phase  only  and  not  volt- 
age, that  is  to  say,  the  primary  and  secondary  voltages 
are  identical.  However,  the  ratio  will  hold  good  for 
any  desired  primary  voltage  provided  the  number  of 
turns  shown  in  the  sketch  is  increased  or  decreased 
in  the  same  proportion  that  the  primary  voltage  is 
increased  or  decreased,  this  same  rule  applying  to  the 
secondary  also.  There  are  certain  electrical  com- 
panies who  furnish  in  all  their  large  transformers, 
coils  having  a  terminal  brought  out  known  as  the  .866 
point.  This  is  valuable  when  the  transformers  may 
be  wanted  for  two  to  three  phase  work.  As  the  Scott 
system  consists  of  two  phase  generators,  three  phase 
transmission,  and  two  phase  distribution,  such  trans- 
formers are  naturally  used.  The  transformation  may 
be  accomplished,  however,  with  two  ordinary  trans- 
formers, that  is  to  say,  transformers  having  standard 
taps.  The  transformer  shown  on  the  right  hand  side 
of  the  sketch  will  have  a  proper  ratio  of  lurns,  but  the  ■ 
left  hand  transformer  in  place  of  h.ixin-  oii^htv-six 
turns  will  have  fifty  turns  and  this  will  produce  some 
unbalancing  in  the  three  phase  voltage.  This,  how- 
ever, is  not  so  serious  as  to  prevent  standard  trans- 
formers being  used,  ;uul  cnu>rgi.'iu-ies  :\rc  very  likciv  to 
arise  whciL-  if  is  essmli.il  Ic  ns^'  ;in\  l^ilul  o\'  li.ins- 
former  availabK-  and  iiiulci-  sucli  circumstances  sland- 
ard  transformers  will  temporarily  give  satisfactory 
results. 


QuES.  No.  2 — ^What  is  meant  by  the  "receiver"  in 
connection  with  compound  engines? 

Ans.— The  receiver  is  the  connection  between  the 
high  and  low  pressure  cylinders.  When  the  high  pres- 
sure cylinder  is  exhausting,  the  steam  is  passed  into 
the  receiver,  and  from  it  in  turn  is  delivered  to  the  low 
pressure  cylinder.     W'here  the  cranks  of  a  compound 


engine  are  together  or  are  one  hundred  and  eighty 
degrees  apart,  the  capacity  of  the  receiver  need  not  be 
large,  as  in  this  case  it  acts  merely  as  a  conductor  of 
the  steam  from  the  high  pressure  to  the  low  pressure 
cylinder.  If,  on  the  other  hand,  the  cranks  are  ninety 
degrees  apart,  the  receiver  capacity  should  be  much 
larger,  authorities  differing  upon  the  exact  size.  For 
instance,  Seaton  says  that  the  receiver  capacity  should 
be  from  one  to  one  and  a  half  times  that  of  the  high 
pressure  cylinder,  while  another  prominent  engineer 
states  that  the  capacity  should  not  be  less  than  that  of 
the  low  pressure  cylinder.  With  cranks  ninety  de- 
grees apart,  the  receiver  acts  as  a  reservoir,  and  hence 
the  necessity  for  its  being  larger  than  required  with 
cranks  one  hundred  and  eighty  degrees  apart. 


QuES.  No.  3. — I  have  recently  received  a  copy  of  a 
diagram  showing  the  horse  power  which  a  manila  rope 
is  capable  ot  transmitting  at  various  speeds.  The 
curves  for  various  diameters  increase  rapidly  in 
almost  direct  proportion  to  the  velocity  of  the  rope, 
but  after  reaching  a  certain  point  the  amount  of  power 
which  a  rope  of  certain  size  is  capable  of  transmitting 
seems  to  drop  off  in  spite  of  the  fact  that  the  velocity  is 
still  further  increased.  Can  you  give  me  any  explana- 
tion in  connection  with  this  matter  ? 

Ans. — When  figuring  manila  rope  for  power  trans- 
mission purposes,  the  maximum  working  strain  which 
the  rope  is  capable  of  standing  is  always  taken  into 
consideration.  Let  us  assume  that  for  a  certain  size 
rope  this  is  500  pounds.  Theoretically,  if  this  rope 
travelled  at  5,000  feet  per  minute,  the  foot  pounds 
would  be  2,500,000,  which  divided  by  33,000  would 
give  the  horse  power.  However,  when  the  rope  is 
travelling  over  pulleys,  centrifugal  force  comes  into 
play,  and  this  puts  a  strain  on  the  rope  in  addition  to 
that  produced  by  the  driving  pulley.  The  greater  the 
velocity  of  the  rope  the  greater  this  strain  due  to  cen- 
trifugal force.  This  centrifugal  strain  must  be  calcu- 
lated, and  must  be  deducted  from  the  maximum  work- 
ing strain  which  the  rope  will  stand.  If,  for  instance, 
it  be  200  pounds  at  5,000  feet,  it  will  leave  available 
for  power  transmission  in  the  above  case  but  300 
pounds.  You  will  notice  from  your  table  that  the 
power  of  the  rope  does  not  increase  in  the  same  pro- 
portion as  the  velocity  ;  this  is  because  the  centrifugal 
strain  increases  with  the  velocity,  and  hence  at  a  cer- 
tain point,  the  centrifugal  strain  will  equal  the  total 
strain  which  the  rope  will  stand,  and  hence  there  will 
be  no  margin  for  the  transmission  of  power.  This 
point  is  in  the  neighborhood  of  140  feet  per  second,  at 
which  point  the  centrifugal  strain  will  be  equal  to  the 
maximum  working  strain. 


QiiES.  No.  4. — I  understand  that  a  three  phase  gen- 
erator can  be  operated  as  a  single  phase  machine. 
Has  this  peculiarity  any  advantage  and  if  so  how  much 
power  can  be  obtained  from  a  three  phase  generator 
when  operated  as  a  single  phase  machine  ? 

Ans. — Probably  the  system  which  gives  the  best  re- 
sluts  so  far  as  incandescent  lighting  is  concerned  is 
the  single  phase,  and  on  the  other  hand,  either  two  or 
three  phase  is  most  adaptable  for  power  purposes. 
The  three  phase  machine  can  be  operated  single  phase 
and  also  three  phase  at  the  same  time.  This  gives  the 
three  phase  machine  a  decided  advantage  in  small 
plants,  as  the  lighting  can  be  taken  off  single  phase 
and  the  power  taken  off  three  phase,  thus  giving  the 
best  possible  arrangement  of  circuits.  As  a  single 
phase  machine  the  three  phase  generator  was  approxi- 
mately seventy-five  per  cent,  of  its  three  phase  capacity. 
Where  two  or  three  phase  lighting  is  used,  difficulty 
may  be  experienced  in  balancing  the  phases,  and  regu- 
lators may  have  to  be  installed  for  the  purpose.  If  the 
lighting  be  done  from  one  phase  of  a  three  phase  ma- 
chine, this  phase  is  the  only  one  which  will  require 
watching,  and  as  the  voltage  of  this  phase  may  be 
controlled  without  regard  to  the  other  phases,  in  ail 
probability  this  system  will  give  the  most  satisfactory 
results. 
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In  a  certain  city  in  Western  On- 
tario we  have  an  example  of 
municipal  ownership  in  one  of 
its  worst  phases.  We  have  advocated  in  previous 
issues  the  placing  of  the  control  of  the  power  plants 
owned  by  municipalities,  in  the  hands  of  either  a  com- 
mission or  an  individual,  and  the  results  which  have 
been  produced  in  certain  localities  have  proved  our 
contentions  along  this  line  to  be  correct.  In  the 
city  referred  to,  an  alternating  equipment  was  installed 
some  years  ago,  the  motive  power  being  steam.  The 
class  ot  apparatus  which  comprised  the  plant  would  be 
considered  obsolete  to-day,  but  in  its  way  it  was  quite 
satisfactory  and  no  doubt  gave  comparatively  econo- 
mical results.  The  plant  gradually  increased  until  an 
enlargement  became  necessary  and  it  was  at  this  time 
that  trouble  began.  Throughout  Ontario  there  are 
installed  many  alternating  current  plants,  varying  in 
size  from  20  to  60  kilowatts,  the  distributions  being 
within  a  comparatively  limited  area.  These  equip- 
ments, in  the  general  run  of  cases,  have  been  installed 
for  ten  or  fifteen  years,  and  it  is  quite  possible  that  at 
the  time  of  installation  the  use  of  direct  current  was 
not  duly  considered.  Alternating  current  was  at  that 
time  in  its  infancy,  and  its  possibilities  were  apparently 
so  unlimited  that  the  introduction  was  greeted  with  a 
good  deal  more  enthusiasm  than  it  deserved.  The 
field  in  which  alternating  current  apparatus  should  be 
used  is  one  where  the  amount  of  power  is  compara- 
tively large  and  where  the  area  to  be  covered  is  also 
on  a  large  scale.  For  the  little  plant,  with  a  compact 
distribution,  direct  current  undoubtedly  off"ers  the  most 
economical  proposition,  but  the  line  is  clearly  drawn 
and  it  is  not  difficult  to  decide  between  the  two  classes 
of  machinery.  Our  western  concern,  however,  being  a 
municipality,  conceived  the  idea  that  their  alternating 
plant  was  a  mistake,  and  therefore  proceeded  in  the 
wildest  possible  way  to  throw  out  the  old  apparatus 
and  install  in  its  stead  direct  current  machines.  Two 
generators,  each  of  200  kilowatts  capacity,  were  pur- 
chased and  were  connected  in  series  for  three  wire 
distribution,  the  potential  across  the  outside  wires  being 
five  hundred  volts.  This,  we  must  admit,  was  a  step 
in  the  right  direction,  so  far  as  the  distribution  was 
concerned,  but  why  two  generators  of  such  large  size 
were  installed  and  connected  in  this  way  is  more  than  we 
can  understand.  The  service  must  be  on  a  twenty-four 
hour  basis,  during  six  or  eight  hours  of  which  the  load 
would  be  infinitesimal,  and  all  through  this  period  both 
the  generators  must  be  operated  to  supply  energy  to 
the  corporation.  To  our  mind  the  most  natural  thing 
would  have  been  to  install  a  small  500  volt  generator 
either  of  the  three  wire  type  or  with  a  balancer  set, 
and  use  this  machine  to  carry  the  light  load.  How- 
ever, as  before  stated,  the  arrangement  adopted  made 
it  necessary  to  operate  the  two  large  generators  con- 
tinuously, and  the  best  explanation  which  can  be  given 
for  this  curious  piece  of  engineering  is  that  it  was  done 
under  municipal  ownership. 


No  doubt  some  of  the  councillors  had  heard  that  the 
efficiency  of  the  gas  engine  far  exceeded  the  best 
figure  which  could  be  obtained  from  steam  engines, 
and  this  brought  to  the  front  a  proposition  for  driving 
the  two  generators  previously  mentioned  by  means  of 
gas.    After  due  deliberation  four  gas  engines  were 
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purchased,  three  of  these  machines  having  a  capacity 
of  one  hundred  and  twenty-five  horse  power  each,  and 
the  other  eighty-five  horse  power.  These  engines 
were  belted  to  a  line  shaft  from  which  were  driven  the 
two  two-hundred  kilowatt  generators.  So  far  as 
mechanical  operation  was  concerned,  the  plant  was 
quite  satisfactory,  but  it  was  not  long  before  the  cor- 
poration became  aware  of  the  fact  that  there  was  more 
money  being  spent  in  connection  with  the  operation  of 
the  plant  than  was  being  received  from  the  power  con- 
sumers. This,  it  will  be  understood,  was  a  rather 
serious  matter,  for  the  plant  had  been  an  expensive  one 
to  install  and  was  so  arranged  that  re-designing  was 
practically  out  of  the  question.  The  matter,  we  under- 
stand, was  then  placed  in  the  hands  of  a  commission 
and  outside  assistance  was  employed  in  determining 
the  coal  operating  cost  of  the  plant  and  arriving  at 
a  conclusion  as  to  the  source  of  the  trouble.  So  far  as 
the  generators  were  concerned,  these  machines  were 
of  high  efficiency  and  completely  fulfilled  the  excellent 
guarantees  which  had  been  given  with  them.  The  gas 
consumption  of  the  engmes  was  apparently  all  that  could 
be  desired.  The  line  shaft  of  course  required  a  cer- 
tain amount  of  energy  to  drive  it,  but  this  was  not  a 
very  serious  consideration.  The  gas  which  was 
supplied  to  the  engines  was  of  a  fair  quality,  but  the 
great  point  was  that  this  gas  was  costing  the  corpora- 
tion about  four  times  more  to  manufacture  than  was 
expected,  and  it  seemed  an  almost  impossible  feat  to 
reduce  this  cost.  Therefore  the  members  of  the  city 
council,  after  much  argument,  resolved  upon  another 
brilliant  move,  namely,  that  the  gas  engines  should  be 
thrown  on  the  scrap  heap  and  that  substituted  there- 
or  should  be  steam  engines  of  the  Corliss  type  and 
boilers  of  modern  make,  such  appliances  having 
principles  of  operation  which  could  be  grasped  by  the 
lay  mind.  Gas  engines  cost  much  money,  and  there- 
fore it  is  extremely  doubtful  if  the  Corporation  would 
have  saved  one  cent  by  this  change,  as  they  were  in- 
creasing their  plant  cost,  which  was  already  extremely 
high,  in  order  to  get  a  decreased  coal  consumption, 
which,  in  all  probability,  they  would  not  have  obtained. 
However,  common  sense  has  at  last  ruled  and  they  have 
decided  to  install  a  producer  gas  system.  Certain 
members  of  the  commission  were  instructed  to  visit 
and  inspect  various  gas  plants  in  the  United  States, 
and  while  the  report  which  they  submitted  contains 
little  or  no  information,  still  it  may  be  taken  whole 
as  a  favorable  finding  on  the  operation  of  American 
gas  plants,  but  whether  this  report  has  any  value  from 
an  engineering  standpoint  or  not,  the  fact  remains  that 
it  was  adopted  and  the  western  city  has  made  its  first 
sensible  move  in  the  installation  of  producer  gas. 
Their  next  step  should  be  a  modification  of  the  elec- 
trical end,  and  this  should  be  a  matter  of  comparative 
simplicity.  We  should  think  that  if  a  fifty  kilowatt 
generator  of  the  three  wire  type  should  be  installed 
and  so  arranged  that  it  may  be  driven  by  the  eighty- 
five  horse  power  gas  engine,  without  running  the  line 
shaft,  a  very  much  better  economy  would  be  obtained 
from  the  plant  as  a  whole.  There  are  other  similar 
modifications  which  can  be  made,  and  which  will  all 
tend  to  increase  the  economy  of  the  plant.  We  sincerely 
hope  that  this  city  will  come  out  of  the  deal  on  the 
right  side,  but  we  are  inclined  to  think  that  if  they 
should  conscientiously  figure  the  loss  that  has  been 


entailed  through  mismanagement  and  improper  handl- 
ing, that  an  item  of  five  figures  at  least  would  be 
placed  on  the  debit  side  of  their  profit  and  loss  account. 
And  this  is  the  city  which  scoffed  at  the  idea  of  placing 
their  work  in  the  hands  of  a  competent  consulting 
engineer. 

A  great  deal  has  been  said  in  connection  with  muni- 
cipal ownership  in  England,  and  figures  have  from 
time  to  time  been  placed  before  the  public  showing  a 
really  remarkable  success  as  having  come  to  the  ven- 
tures which  had  been  placed  under  the  control  of  the 
local  councillors.  It  has  been  stated  upon  good 
authority  that  two  hundred  and  ninety-nine  municipali- 
ties in  England  out  of  three  hundred  and  seventeen 
have  purchased  businesses  of  various  kinds  and  are 
running  them  under  their  own  management.  It  is  also 
stated  that,  not  being  satisfied  to  assume  the  control 
of  one  enterprise,  each  municipality  has  on  the  average 
assumed  the  responsibility  of  managing  three  and  one- 
half  undertakings  each.  It  can  be  stated  truthfully 
that  the  cost  of  running  a  business  should  not  be  more 
to  a  municipality  than  it  is  to  either  a  private  company 
or  an  individual,  but  with  this  statement  must  be  con- 
sidered the  fact  that  the  economy  of  any  enterprise 
hinges  directly  upon  its  management,  and  therefore  a 
proposition  which  may  pay  a  private  company  a  very 
handsome  dividend  may  show  a  loss  when  placed 
under  erratic  municipal  control.  Due  to  this  reason,  a 
number  of  municipal  enterprises  in  Canada  have  met 
with  failure.  England  is  looked  upon  as  being  the  ideal 
country  in  which  to  conduct  a  municipal  venture,  but 
while  the  conditions  may  be  ideal,  still  the  fact  re- 
mains that  in  placing  operation  cost  before  the  public, 
items  are  omitted  which  should  really  be  charged 
against  the  plant,  and  consequently  the  showing  of 
any  enterprise  for  a  given  year  is  apparently  much 
better  than  the  reality.  We  noted  some  months  ago 
in  these  columns  the  figure  given  by  the  investigating 
committee  in  New  York  city  in  connection  with  the 
street  lighting.  It  will  be  remembered  that  the  men 
employed  by  the  municipality  to  estimate  the  cost  of 
lighting,  if  handled  by  a  municipal  plant,  placed  the 
figure  at  about  sixty  dollars,  whereas  the  city  was  at 
that  time  paying  in  the  neighborhood  of  one  hundred 
and  twenty  dollars.  Later  it  was  found  that  several 
items  were  omitted  from  the  cost  of  operation  of  the 
municipal  plant,  which  had  they  been  added,  would 
have  brought  the  total  up  to  considerably  over  one 
hundred  and  forty  dollars.  We  give  emphasis  to  these 
facts  to  prevent  misunderstanding  in  connection  with 
municipal  ownership.  Great  care  should  be  taken  in 
figuring  the  costs  and  the  general  public  can  be  certain 
of  one  fact,  namely,  that  it  is  extremely  doubtful  if  a 
municipal  plant  can  be  operated  more  cheaply  than  the 
same  plant  under  private  ownership. 

The  Canadian  Northern  Coal  &  Ore  Dock  Company,  Port 
Arthur,  Ont.,  have  recently  purchased  from  the  Robb  Enginenng- 
Company,  Limited,  Amherstj  N.S.,  one  300  h.p.  Robb-Arm- 
strong  tandem  engine. 

The  contract  for  the  enlargement  of  the  electric  light  plant  of 
the  corporation  of  St.  Marys,  Ont.,  was  awarded  on  Wednesday, 
October  iith,  by  Mr.  K.  L.  Aitken,  consulting  electrical 
engineer,  Toronto.  The  entire  equipment,  consisting  of  a  150 
k.  w.  revolving  field  generator,  with  panel,  static  transformers 
and  scries  alternating  street  lighting  system,  will  bo  sup|>Iiod  hy 
the  Canadian  Westinghouse  Company, 
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ELECTRIC  TRACTION  FOR  RAILROAD  SERVICE, 

Bv  J.  A.  Shaw.  AsmM.uU  KKvtrkal  l-nsiiuvr,  C.  IV  K.,  MoiUnal. 

It  is  to-day  jrenenilly  admitted  that,  so  lar  as  tlu-  actual  mov- 
ing of  tmii)s  is  conconied,  the  electric  motor  laii  do  tlic  work 
better  than  the  steam  locomotive.  But  tlu-  uioro  iuiiiortaut 
question  is,  will  it  pay  to  convert  steam  roaiU  ii<  i-K-i  iric.  This 
is  best  answered  by  the  amount  of  such  work  wiru  h  is  iu>\v  hi  iiii; 
carried  out  throughout  the  world,  the  results  obtained  ami  iho 
advantages  possessed  by  electric  traction.  These  ina\  ho  In  iolly 
enumerated  as  follows: 

(1)  Those  appealing  to  the  passenger,  and  the  consequont 
increase  in  tratVic. 

(2)  Those  relating  to  the  operating  of  trains  fioni  one  central 
power  house. 

(3)  The  savings  in  capital,  ni.-iintenance  ami  operation. 

The  most  noticeable  to  the  passenger,  namely,  those  affecting 
his  comfort,  are  the  cleanliness  of  the  cars  duo  to  the  absence  of 
smoke  and  cinders,  especially  in  tunnels,  also  the  better  distribu- 
tion of  heating  and  lighting  mkuIo  lu'ssililo.  Another  factor  is  the 
higher  speed  attainable,  not  only  lor  continuous  runs,  but  with 
the  same  running  speed  as  on  a  steam  line,  the  average  speed  is 
higher  and  the  duration  of  the  trip  reduced  by  the  more  rapid 
starting  and  stopping  made  possible  by  the  increased  traction 
due  to  the  uniform  rotarj'  movement  of  motors.  An  additional 
gain  in  runs  of  considerable  length  would  be  in  the  abolition  of 
stops  for  water  or  fuel. 

The  saving  in  the  cost  of  generating  power  in  a  large  central 
power  house,  with  the  refinements  possible  in  steam  generation 
and  consumption  as  well  as  to  the  high  load  factor,  is  apparent 
especiall}'  as  the  cost  of  fuel  increases  at  the  more  remote  fuel 
stations  on  a  steam  road.  An  inferior  grade  of  coal  may  also  be 
used  or  if  water  power  is  available  the  cost  of  power  will  be  very 
largely  reduced.  In  spite  of  these  advantages,  it  is  questionable 
if  a  saving  could  be  shown  for  electric  traction  in  its  present 
stage  on  a  road  with  infrequent  trains.  Under  present  economi- 
cal conditions,  electricity  is  limited  to  a  certain  degree  to  large 
terminals,  suburban  lines,  spurs  to  main  lines,  and  mountain  rail- 
ways. However,  the  operation  of  through  trunk  lines  will  come 
shortly  as  the  art  advances  and  as  the  various  water  powers 
throughout  the  country  are  developed. 

The  cost  of  roadbed  construction  is  in  favor  of  electric  traction, 
a  higher  grade  being  attainable  and  permitting  of  a  shorter  route. 
The  equipment  of  an  electric  road  is  higher  than  the  initial  out- 
lay for  equipping  the  same  road  for  steam  operation;  this  differ- 
ence is,  however,  counterbalanced  by  the  larger  outlay  for  term- 
inal facilities  and  the  cost  of  steam  and  water  stations  for  a  steam 
road. 

Experience  has  shown  that  maintenance  and  operating  expen- 
ses with  electric  traction  are  much  lower  than  with  steam.  This 
applies  specially  as  regards  track  up-keep,  the  roadway  being 
subjected  to  less  wear  and  tear,  as  there  is  no  jumping,  pitching 
or  side-way  oscillation.  A  road  with  heavy  traffic  and  a  large 
and  efficiently  operated  power  house  should  use  only  one-half  as 
much  coal  as  one  using  steam  locomotives  and  this  may  even  be 
reduced  to  one-third  by  the  application  of  refinements  made  pos- 
sible with  large  steam  generating  plants.  This  saving,  it  is  stat- 
ed, has  been  made  by  the  Italian  Mediterranean  Railway.  On 
another  converted  road  it  has  been  observed  that  the  cost  of 
lubrication  is  now  less  with  electric  traction,  and  the  absence  of 
smoke  results  in  an  important  reduction  in  the  cost  of  cleaning. 
The  wages  of  train  staffs  on  an  electrically  operated  road  can  be 
materially  reduced,  as  the  engineer  and  fireman  are  replaced  by 
a  motorman  who  does  not  need  to  go  through  a  long  and  com- 
plicated training  and  who  consequently  is  not  entitled  to  so  high 
a  rate.  This  saving  in  labor,  however,  is  questionable  practice, 
especially  w'here  a  high  speed  st  lu  dulo  is  in  force. 

Actual  figures  of  the  comparative  cost  of  electric  and  steam 
roads,  operating  under  similar  conditions,  are  difficult  of  obtain- 
ing as  yet.  It  has  been  determined  by  city  elevated  roads  that 
the  capacity  of  lines  has  been  increased  by  one-third,  and  the 
operating  expenses  reduced  from  more  than  55%  to  less  than 
457,.  of  its  gross  receipts. 

The  Assistant  General  Manager  of  the  North-Eastern  Railway, 
England,  stated  recently  in  Washington,  that  his  road  had  in 
self-defence  converted  a  suburban  service  in  order  to  regain 
traffic  from  competing  tramways  and  lo  increase  its  amount. 
This  they  had  successfully  accomplished  with  a  large  increase  in 
traffic  with  a  resulting  reduction  in  expenses,  so  that  the  net 
*Paper  read  before  the  Canadian  Railway  Club,  Montreal. 


loN  onuc  now  more  than  covers  the  interest  on  the  extra  cost  of 
installation  of  new  system. 

The  experience  of  another  English  railway,  namely,  the  Lan- 
cashire and  Yorkshire,  has  been  somewhat  similar.  This  rail- 
way adoptoil  electric  traction  not  primarily  for  the  sake  of 
ocononiy  but  lo  increase  receipts  and  decrease  the  crowding  of 
lorniinals.  During  the  twelve  months  the  line  has  been  operated 
oloctrically,  there  has  been  increase  in  traffic  but  the  cost  of 
operation  has  been  more  expensive.  The  cost  of  coal  per  ton 
mile  is  greater  but  the  running  expense  less  because  of  the  ■ 
groali -r  mileage  run  by  train  crews.  The  introduction  of  elec- 
tricity has  increased  the  capacity  of  terminals  30  to  40  per  cent., 
due  to  the  elimination  of  the  time  lost  in  handling  a  train  upon 
its  arrival,  the  electric  motorcars  only  requiring  motormen  to 
carry  operating  lever  from  one  end  of  train  to  the  other,  and  the 
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throwing  of  one  or  two  switches  is  the  only  operation  required 
for  fitting  the  train  for  a  run  in  the  opposite  direction. 

Total  combined  operating  expenses  show  a  considerable  re- 
duction can  be  made  in  the  cost  c  f  conducting  transportatif>n  by 
the  introduction  of  electric  traction,  but  it  is  difficult  to  secure 
figures  that  will  permit  an  exact  atnal3'sis  of  each  of  the  items 
which  go  to  make  up  the  saving. 

At  present  there  are,  generally  speakuig,  five  systems  avail- 
able for  heavy  electric  traction  : 

(1)  The  direct  current  system,  such  as  now-  exists  on  our 
street  and  interurban  lines. 

(2)  The  alternating-direct  current  system,  consisting  of  sub- 
stations ]ilaoed  at  intervals  along  the  line  to  which  alter- 
nating current  power  is  transmitted  at  a  high  voltage  and 
then  l.nvered  In  step-down  transformers  to  synchronous 
motors  driving  dii-ect  current  generators  feeding  the 
trolley. 
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(3)  The  single  phase  alternating  current  system,  in  which 
single  phase  motors  receive  power  from  transformer  sub- 
stations along  the  line  which  receive  either  high  voltage 
single-phase  or  polyphase  alternating  current  from  the 
power  station. 

(4)  The  Leonard  s>'*tem,  in  which  direct  current  motors  are 
fed  from  motor-generators  on  the  locomotives,  the  latter 
receiving  single  phase  alternating  current  from  the  power 
station,  either  direct  or  through  transformer  sub-stations 
along  the  line. 

(5)  Polyphase  system,  in  which  three  phase  alternating  current 
induction  motors  on  the  locomotive  are  fed  from  three 
phase  transformer  sub-stations  along  the  line,  which  re- 
ceive three  phase  alternating  current  from  the  power 
station. 

Diagram  herewith  shows  the  different  features  of  the  various 
systems. 

The  advantages,  disadvantages,  and  limitations  of  the  various 
systems  are  as  follows  : 

(1)  Direct  Current.  Propulsion  by  direct  current  distribution 
direct  is  limited  to  short  distances  on  account  of  the  low  limiting 
pressure  of  600  volts,  which  makes  the  cost  of  copper  prohibitive 
for  heavy  traction  over  average  distances.  Other  things  being 
equal,  the  weight  of  the  copper  required  is  inversely  as  the 
square  of  the  voltage.  The  collection  of  the  large  amounts  of 
current  required  with  a  larger  electric  locomotive,  frequently 
amounting  to  2,000  H.P.  at  starting,  becomes  extremely  difficult 
if  not  impossible  with  an  overhead  feeder  in  a  600  volt  D.C. 
system,  so  that  recourse  has  to  be  taken  to  the  third  rail.  The 
objections  to  the  latter  are  so  numerous  and  are  so  well  known 
that  they  do  not  need  to  be  gone  into  detail,  except  to  mention 
that  the  third  rail  is  likely  to  cause  accidents  to  section  men,  in- 
crease cost  of  maintenance,  and  in  case  of  a  slight  derailment,  its 
presence  might  result  in  serious  damage  and  the  blocking  of  the 
road  for  a  considerable  length  of  time.  It  is  indeed  true  that  the 
wrecked  portion  might  be  isolated,  as  regards  danger,  by  cut- 
ting off  the  current;  it  would  also,  however,  to  a  great  extent, 
be  isolated  as  regards  ability  to  bring  up  other  apparatus  for 
clearing  the  track.  In  fact,  if  the  presence  of  a  third  and  prob- 
ably a  four  thrail  were  a  necessity  in  connection  with  the  intro- 
duction of  electric  traction,  it  is  seriously  to  be  doubted  whether 
most  of  our  railway  companies  would  ever  be  brought  to  con- 
sider it.  Other  serious  drawbacks,  such  as  the  comparatively 
large  rheostatic  losses  occurring  at  the  starting  up  of  the  motor, 
also  the  dangers  from  electrolysis,  might  be  mentioned  showing 
the  unsuitableness  of  this  system  for  heavy  traction. 

(2)  Alternating  Direct  Current.  In  this  method  of  distribution, 
the  losses  in  transmission  and  the  expenditure  for  copper  are 
avoided  by  distributing  alternating  current  at  a  high  voltage  to 
sub-stations  placed  at  convenient  distances,  in  which  are  installed 
step-down  transformers  and  rotary  converters  which  convert  the 
alternating  current  of  lowered  pressures  to  600  volts  direct 
current  feeding  into  the  trolley  of  third  rail. 

This  is  the  system  adopted  by  the  New  York  Central,  and  is 
the  one  installed  by  the  Lancashire  and  Yorkshire  Railway  on 
their  double  tracked  twenty-three  mile  line  between  Liverpool 
and  Southport. 

Alternating  current  three  phase  power  is  generated  for  this 
road  at  7,500  volts,  of  a  frequency  of  -'Si  yrK  s,  ami  is  trans- 
mitted from  a  power  house  to  four  sub-stations,  w  liirh  sii>p-down 
the  high  tension  current  ti>  Knv  tension  altci  nal  ing  curreiit,  from 
which  it  is  converted  in  rotary  roiivcrteis  to  iHtitI  l  urrenl,  a 
600  volts.  This  power  is  fed  thence  through  feeder  conductors, 
to  the  third  rail,  and  returned  from  fourth  rail  bonded  to  each 
running  rail  by  return  feeders. 

The  drawbacks  to  the  previous  system  apply  equally  to  the 
direct  current  part  of  this  system,  and  in  addition  there  are  the 
disatvantages  of  the  sub-stations  containing  the  tlii  ect  current 
rotary  converters,  which  being  revolving  machines  require 
manual  attendance,  entailing  a  large  initial  expenditure,  and  a 
large  operating  staff  as  well  as  increasing  liability  to  break 
down,  by  the  introduction  of  another  link  in  the  electric  circuit. 

In  view  of  the  various  disadvantages,  as  mentioned  in  the 
foregoing,  it  mii;lit  \h-  interesting  to  look  into  the  reasons  for 
the  adoption  by  the  New  York  Cent.  Ry.  of  this  system.  The 
reasons  for  their  action,  it  would  appear,  were  those  of  policy,  as 
well  as  engineering.  The  word  policy  in  this  respect  refers  to 
the  idea  that  the  system  adopted  should  leave  opportunity  for 
he  possible  future  interchange  of  equipment   with  other  local 


systems,  including  the  Rapid  Transit  lines.  The  relative  costs  of 
the  A.C.  and  D.C.  systems  were  in  favor  of  the  direct  current 
equipment,  and  a  further  objection  to  the  A.C  system  was  the 
use  of  an  overhead  construction  of  bare  wire  in  tunnels  and 
viaducts,  which  included  liability  of  injury  to  trainmen  as  well  as 
a  tendency  to  corrosion  of  wires  from  the  ga!-es  of  freight  steam 
locomotives.  Among  other  points,  was  the  fact  that  the  A.C. 
locomotive  would  have  a  greater  weight,  thus  adding  7  to  10%  to 
the  train  weight,  with  a  consequent  increased  cost  of  trans- 
tmission,  installation,  and  operation  of  power  plants.  Further, 
the  cost  of  maintenance  of  alternating  current  apparatus  would 
be  greater.  The  depreciation  would  also  be  greater,  due  to  the 
equipment  being  more  novel,  and  more  or  less  untried,  and 
would,  therefore,  have  to  be  discarded  in  the  near  future  to  make 
room  for  improved  types,  whereas  the  direct  current  apparatus, 
being  standardized,  and  universally  in  application,  would  prove 
a  good  asset. 

(3)  The  Single  Phase  system  to-day  is,  in  the  opinion  of  the 
majority  of  engineers,  the  one  which  is  essential  for  heavy  and 
long  distance  railway  service,  and  conforms  to  the  ideal  require- 
ments for  electric  traction.  The  development  of  the  system  has 
only  become  prominent  and  made  possible  within  the  last  two 
years,  due  to  the  fundamental  feature  of  the  system,  the  single 
phase  commntator  motor,  having  been  brought  to  a  high  degree 
of  perfection  for  railway  work.  It  should  be  borne  in  mind  that 
the  advantages  accruing  from  this  system  are  due  primarily  to 
the  use  of  alternating  current,  rather  than  to  any  advantages  of 
the  A.C.  railway  motor  over  the  D.C.  railway  motor,  though  it 
should  be  noted  that  it  has  equally  good  characteristics,  and  is 
almost  as  efficient. 

The  credit  of  the  many  advantages  gained  with  this  system, 
however,  must  be  given  to  the  A.  C.  railway  motor  since  its 
development  has  made  the  exclusive  use  of  single  phase  alternat- 
ing current  on  railway  systems  practicable. 

The  details  of  one  of  the  several  single  phase  roads  now 
operating  are  as  follows:  Power  is  generated  at  2,200  volts,  and 
in  the  power  house,  by  means  of  static  transformers  having  no 
moving  parts,  transformed  to  33,000  volts.  At  this  voltage  it 
is  transmitted  to  transformer  stations,  located  every  ten  or 
twelve  miles  along  the  line,  where  it  is  reduced  to  3,300  volts 
and  fed  to  the  trolley.  The  transformer  stations  require  no  at- 
tendants, as  the  feeder  lines  are  all  controlled  troni  the  power 
house,  and  the  stations  have  no  apparatus  with  moving  parts. 
The  3,300  volt  trolley  current  is  carried  into  the  car  by  a  bow 
trolley,  and  through  a  static  transformer,  in  the  car,  reduced  to 
250  volts  for  which  the  motors  are  designed.  This  is  an  ex- 
tremely flexible  system  ;  by  making  changes  in  the  transfor- 
mers, which  are  not  expensive  and  always  good  assets,  the 
transmission  voltage  or  the  trolley  voltage  can  at  any  time  be 
changed  to  meet  the  requirements  of  new  conditions  which  may 
arise.  The  trolley  voltage  could  be  increased  to  6,000  volts, 
which  would  give  sufficient  power  loi  o|h  rating  one-hundred-ton 
locomotives,  with  the  same  size  trolley  w  ire  iu  use.  In  order  to 
protect  passengers  and  crew  from  the  high  pressure  used  in  this 
system,  all  car  wiring  is  placed  in  metal  conduits  and  connected 
to  trucks,  so  that  should  any  defect  in  insulation  develop  it  will 
result  in  the  tripping  of  the  automatic  circuit  breaker  in  car  or 
locomotive. 

With  the  single  phase  A.C.  system,  the  overhead  conductor 
and  its  many  advantages  are  retained.  There  are  objectionable 
features  to  its  use,  some  of  which  may  be  named  as  follows  :  (a) 
Difficulty  of  securing  head  room  through  tunnels  under  bridges 
as  existing  structures.  These  have  been  eliminated  by  using  a 
third  rail,  (b)  Snow  and  ice  will  collect  on  the  trolley  wire. 
This  has  been  overcome,  with  more  or  less  success,  by  coating 
wire  with  various  solutions  or  greasing  it,  by  supporting  wire 
from  underneath,  and  collecting  current  from  top  of  wire,  as  is 
done  in  several  Swiss  installations,  or  by  passing  a  heavy  low 
voltage  current  through  wire,  raising  temperature  of  same, 
(c)  Poles  and  guy  wires  breaking,  and  allowing  the  trolley  wire 
to  fall,  or  breakage  of  trolley  wires.  These  latter  objections  arc 
possible  to  avoid  by  better  construction,  which  has  been  intro- 
duced with  the  single  phase  railway,  and  consists  of  a  catenary 
suspension  cable  or  cables  supported  on  insulators  on  suitable 
brackets  from  poles,  trolley  wire  being  suspended  at  intervals  of 
ten  to  twelve  feet  from  steel  cables  ;  this  method  of  suspension 
allowing  of  trolley  wire  being  kept  at  a  uniform  height  above  the 
tracks.  For  heavier  service  steel  bridges  spanning  tracks,  and 
carrying  the  suspension  cables,  may  be  used.  Liability  of  a 
break  occurring  is  reduced  to  a  minimum  by  using  two  cables. 
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A  >viiniiiai  V  v>r  iho  pi  iiK-ipal  ;uivantages  of  the  A.  C.  loctiic 
iraotion  over  the  D.  C.  are: 

(i)  Limits  to  trolley  voltage  are  removed. 
(1)  Avoiding  of  rheostatic  losses. 

(j)  No  necessity  for  rotary  converter  sub-stations  with  manual 
attendance. 

(4)  Hanger  of  electrolysis  by  return  current  avoided. 

These  and  other  advantages  are  s.o  well  recognized  by  engi. 
neers  that  this  form  of  electric  traction  is  now  being  taken  up  in 
England,  Europe  and  South  Africa,  as  well  as  on  this  continent. 
The  Swedish  Government  railways  have  purchased  equipment, 
and  are  making  experiments  with  trolley  voltages  up  to  18,000 
volts,  and  eliminating  the  use  of  sub-stations  with  step-down 
trjinsformers,  for  lowering  transmission  voltage  to  a  lower  trolley 
voltage.  In  South  Africa  the  Government  has  recently  placed 
•in  order  for  the  equipment  of  one  of  their  main  lines  with  this 
system. 

In  order  to  consider  more  in  detail  the  relative  costs  of  the 
alternating  and  direct  current  systems,  I  give  herewith  a  com- 
panitive  list  of  costs  entering  into  the  equipment  of  a  sixty 
mile  interurban  road  where  the  schedule  proposed  requires  five 
local  cars  having  one  hour  headway  ;  one  express  car  making 
the  round  trip  in  three  hours  and  one  freight  car  making  trip  be- 
tween terminals  in  eight  hours. 

EsTiM.\TED  Cost  of  the  Electrical  Equipment  of  a  60- 
MiLE  Single  Track  Interurban  Railway. 


Direct  Alternating 

POWER-HOUSE.  Current  Current 

System.  System. 

Building   $io,OQO  $10,000 

Foundations   2,500  2,500 

Boilers  and  settings   12,000  12,000 

Steam  piping  and  covering   7)5oo  7>5oo 

Engines   22,000  22,000 

Generators   18,000  23,000 

Exciters   1,000  1,000 

Step-up  transformers,  800-kw   8,000  7.500 

Switchboard   3. 500  3,000 

Wiring   3,ooo  2,500 

Feed- water  heater   800  800 

Pumps   800  800 

Coal  storage   1,000  1,000 

Smoke-stack  and  flues   2,000  2,000 

Fuel  economizers   3iOOo  3>ooo 

Stokers   3,500  3,500 

Incidentals   4)400  4.400 

Total   $103,000  $106,500 


sub-station  in  power  HOUSE.  Current  Alternating 
Direct  Current 

Building  extensions   $  1,000       $  600 

Synchronous  converter,  300-k.w   4,800 

Transformer,  300-k.w.;  200-k. w.alternating 

current   3.200  2,000 

Switchboard   2,000  1,300 

VV'iring   1,000  500 

Incidentals   600  200 


Total   $12,600  $  4,600 

48-MiLE  TRANSMISSION  LINE.  Direct  Alternating 

Current  Current 

Poles  charged  on  trolley  line  

Copper   $10,000  $11,500 

Insulators,  pins  and  cross-arms   7>5oo  5.000 

Erection   4,000  3.000 

Incidentals   1,000  1,000 

Total   $22,000  $20,500 


SUB-STATION  ALONG  THE  ROAD  Direct  Alternating 

Current  Current 

Building   $2,000  $1,000 

Synchronous  converter   4,800 

Step-down  transformers   3,200  2,000 

Switchboard   2,000  1,300 

Wiring   1,000  500 

Incidentals   500  200 

Total   $13,500  $5,000 

Four  sub-stations   $54,000  $20,000 


Direct  Alternating 

TROLLEY-LINE  AND  FEEDERS                  Current  Current 

System.  System. 

Polos,  3,50i>                                                      $17,500  $17,500 

Polos  tlistrlhulod  and  set                                        4,000  4,000 

Guys  anil  anchors                                                   2,000  2,000 

Brackets  with  hangers                                         18,000  18,000 

Copper,  direct  current  : 

Feeder     12  miles,  500,000  cir.  mils. 

"         48     "     No.  0000  

Trolley,  120     "     No.  000   95, 000 

Alternating  current : 

Trolley,  60  miles.  No.  00   21,500 

Feeder  insulators   2,000 

Erection                                                          10,000  4,000 

Incidentals                                                           7,500  4,000 

Total                                               $156,000  $78,000 


BONDING  OF  RAILS  Direct-  Alternating 

Current.  Current. 

Both  rails  bonbed.  .  $30,000 

One  rail  bonded   $15,000 

Cross  bonds   2,000  1,000 

Total  f   $32,000  $16,000 

ROLLING  STOCK                        Direct  Alternating 

Current  Current 

Ten  vestibuled  passenger-cars,  each  equip- 
ped with  4  motors,  and  weighing  about 

30  tons                                                        $75,000  $  85,000 

Two  express  passenger-cars,  each  equip- 
ped with  4  motors,  and  weighing  about 

35  tons                                                      18,000  20,500 

Two  freight-cars,  each  equipped  with  4 

motors,  and  weighing  about  30  tons             10,000  12,000 

Snow-plough  and  construction  car                   7,000  8,500 

Total   $110,000  $126,000 

RECAPITULATION.  Direct  Alternating 

Current.  Current. 

Power  House                                         .  $103,000  $106,000 

Sub-station  in  power  house                               12,600  4,600 

Transmission  line                                             22,500  20,500 

Sub-stations                                                  54,000  20,000 

Trolley  line  and  feeders.  .  .  .  ,                           156,000  78,000 

Bonding                                                           32,000  16,000 

Rolling  stock                                               110,000  126,000 

Total   $490,100  $371,600 

Cost  per  mile,  direct-current  system   $490,100/60  =  $8, 16S 

"  alternating-current  system.      371,600/60  =  6,193 

Saving  per  mile,  alternating-current  system  $1,955 


The  decrease  of  alternating-current  cost  in  terms  of  direct-cur- 
rent investment,  25%. 

The  increase  of  direct-current  cost  in  terms  of  alternating-cur- 
rent investment,  32%. 

(4)  The  Leonard  System  is  in  reality  a  form  of  foregoing  sys- 
tem, and  involves  the  supply  of  single-phase  current  to  an  alter- 
nating current  motor  on  the  locomotive,  motor  in  turn  driving  a 
direct  current  generator.  This  generator  furnishes  current  for 
the  operation  of  the  car  motors.  By  varying  the  voltage  of 
D.  C.  generator  by  means  of  rheostat,  any  desired  voltage  mav 
be  obtained  on  motor  supply  circuit,  thus  allowing  of  the  ob- 
taining of  a  perfectly  smooth  and  rapid  acceleration,  with  mini- 
mum energy,  from  the  supply  circuit,  and  the  starting  up  of  a 
locomotive  does  not  produce  a  peak  in  the  load  diagram.  Such 
a  system,  while  it  may  be  feasible  in  the  case  of  large  locomo- 
tives, yet  does  not  furnish  a  general  solution  of  the  railway  prob- 
lem, as  the  arrangement  is  not  flexible  enough.  In  the  ideal  sys- 
tem the  same  method  of  operation,  and  the  same  types  of  appa- 
ratus, should  be  used  on  the  feeders  or  branch  lines  as  on  the 
main  lines,  if  full  benefit  is  to  be  obtained  by  electrification. 

(5)  The  Polyphase  system  has  been  developed  b)'  European 
engineers,  and  a  number  of  installations  have  been  made  in  Eur- 
ope. American  engineers  consistently  refuse  to  adopt  the  poly- 
phase induction  motor  for  the  following  reasons,  namely  :  (a) 
The  motor  is  inherently  a  constant  speed  one,  and  therefore  not 
adapted  for  traction  work  ;  at  one  definite  speed  only  is  the 
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polyphase  motor  efficient.  One  expedient  used  to  overcome 
this  is  to  run  motors  in  concatenation  or  tandem,  which  gives  a 
second  speed  at  one-half  of  normal  speed.  By  winding  motors 
for  a  different  number  of  poles,  more  than  the  two  speeds  may 
be  obtained,  but  this  arrangement  has  the  disadvantage  of  being 
able  to  use  but  one-half  of  the  total  motor  capacity  above  half 
speed,  while  the  greatest  expenditure  of  energy  takes  place 
above  that  speed,  (b)  The  necessity  of  providing  for  at  least 
two  overhead  conductors,  (c)  The  fact  that  motors  must  be 
Built  with  small  air  gaps  to  give  most  efficient  results. 

1  he  advantages  of  the  polyphase  motor  for  traction  purposes 
are  as  follows  : 

In  contrast  to  the  single  phase  motor,  the  tractive  effort  at 
starting  is  greater.  This  Is  due  to  the  fact  that  in  the  single 
phase  motor  the  torque  is  not  constant,  but  varies  between  a 
maximum  and  zero,  with  double  the  frequency  of  the  line  cur- 
rent. The  mean  value  of  the  torque  is  only  one-half  of  the  maxi- 
mum torque  when  slipping  wheels,  which  means,  where  the  trac- 
tive effort  required  necessitates  going  to  the  limit  of  adhesion 
between  wheels  and  track,  a  single  phase  locomotive  must  have 
almost  twice  as  much  weight  on  drivers  as  either  a  D.  C.  or 
three  phase  locomotive.  This  difference  holds  true  only  for  mo- 
tors mounted  directly  on  car  axles,  and  will  be  somewhat  less 
if  geared. 

The  weight  of  a  three  phase  motor  is  only  about  three-quarters 
of  the  D.C.  motor  of  equal  capacity,  and  approximately  one-half 
that  of  a  single  phase  motor,  and  the  cost  is  also  less.  The  cost 
of  equipment  is  also  made  lower,  as  the  transformers  on  the 
locomotive  may  be  dispensed  with,  as  motors  of  this  type  are 
now  made  for  operation  direct  on  voltage  up  to  10,000  volts. 

The  three  phase  motor  is  probably  the  most  robust  and  thor- 
oughly mechanical  piece  of  machinery  extant,  and  the  main- 
tenance of  same  would  be  less  than  with  any  other  system. 

Generally  speaking,  the  conditions  most  favorable  for  the 
adoption  of  this  system  are  rare,  and  are  when  the  lines  are  long 
when  there  are  few  trains  with  few  stops,  and  when  the  lines 
have  long  and  regular  gradients,  particularly  if  there  is  plenty 
of  motive  power  audit  is  cheap.  In  the  case  of  the  mountain 
railways,  the  polyphase  system  has  a  special  advantage  in  that 
power  may  be  returned  to  the  line  when  running  down  hill, 
motors  acting  as  generators  and  thus  allowing  of  the  electrical 
braking  of  trains. 

While  the  wholesale  retirement  of  the  steam  locomotive  in 
favor  of  its  e'ectrical  competitor  cannot  take  place  in  the 
immediate  future,  owing  to  capital  now  invested,  there  are  many 
isolated  sections  of  steam  roads  in  the  operation  of  which  electric 
traction  could  effect  economies  which  would  well  pay  for  its 
adoption. 

These  economies  may  be  in  the  direction  of  a  reduced  fuel, 
labor,  and  maintenance  account,  but  may  be  more  far  reaching, 
and  warrant  changes  in  the  present  method  of  operating  by 
steam.  The  millions  of  dollars  contemplated  for  reducing 
grades,  and  double  tracking  certain  sections  of  single  track 
roads  in  order  to  increase  their  capacity  with  steam  locomotives, 
might  be  spent  with  promise  of  a  greater  return  if  used  for  in- 
stalling electrical  equipment. 

The  whole  situation  as  regards  electric  traction  is  excellently 
summed  up  in  a  few  words  spoken  by  Mr.  George  Westing- 
house,  during  the  opening  exercises  of  the  American  Railway 
Appliance  Exhibition  held  in  Washington  in  connection  with  the 
International  Railway  Congress.    He  stated  the  case  as  follows: 

"  A  new  era  in  railway  operation  has  dawned  with  its  many 
new  problems.  I  refer  to  the  growing  use  of  electricity  for  the 
movement  of  trains.  There  have  already  been  such  demonstra- 
tions of  the  benefits  to  be  derived  from  the  substitution  of  the 
electric  motor  for  the  steam  locomotive,  that  it  requires  no  great 
prophet  to  predict  the  extensive  growth  of  electric  traction  upon 
the  great  railways  of  the  world,  and  the  eventual  replacement 
of  the  steam  locomotive.  Fortunately,  the  time  element,  which 
is  such  a  controller  of  events,  and  the  financial  problems  involved, 
will  ensure  gradual  development  and  oxiension  of  the  use  of 
electricity. 

"With  these  changes  have  come  vastly  different  engineering 
problems  and  new  sources  of  danger,  which  should  and  will 
command  and  receive  that  attention  which  is  essential  to  the 
surmounting  of  every  difficulty  as  it  arises." 


A  by-law  will  be  submitted  to  the  ratepayers  of  Fort  Frances, 
Ont.,  to  provide  funds  for  the  installation  of  an  electric  light  plant. 


AMERICAN  STREET  RAILWAY  ASSOCIATIONS. 

The  annual  conventions  of  the  .'American  Street  Railway 
Association,  the  American  Railway  Mechanical  and  Electrical 
Association,  and  the  Street  Railway  Accountants'  Association  of 
America,  were  held  at  Philadelphia,  Pa.,  during  the  week  com- 
mencing Sept.  25th.  Hon.  W.  Caryl  Ely,  president  of  the  Street 
Railway  Association,  delivered  a  lengthy  and  interesting  ad- 
dress, in  which  he  explained  the  proposed  plan  for  the  reorgf  niza- 
tion  of  the  association  upon  broader  lines. 

A  large  number  of  very  interesting  papers  were  read,  includ- 
ing the  following  :  "  The  Single  Phase  Railway  System,"  by 
Charles  F.  Scott.  The  author  stated  that  the  single  phase  rail- 
way system  decreases  the  cost  of  installation  and  operation  for 
the  kind  of  interurban  service  which  has  been  successfully  de- 
veloped by  the  direct  current,  and  it  extends  the  field  of  com- 
mercial operation  to  include,  on  the  one  hand,  rural  roads  with 
comparatively  light  traffic,  and  on  the  other,  a  heavy  infrequent 
multiple  unit  for  locomotive  service  for  passenger  or  for  freight 
approximating  steam  railway  conditions.  Mr.  J.  I.  Bibbins,  in  a 
paper  on  "  The  Application  of  Gas  Power  to  Electric  Railway 
Service,"  discussed  the  adaptability  of  the  gas  engine  and  pro- 
ducer plant  to  meet  the  severe  requirements.  He  presented  a 
number  of  very  interesting  load  curves.  Mr.  Arthur  West  read 
a  paper  on  "  Notes  on  the  Design  of  Large  Gas  Engines  with 
Special  Reference  to  Railway  Work."  He  stated  that  the  ther- 
mal efficiency  of  the  gas  engine  is  about  25  per  cent.,  though 
efficiencies  well  over  30  per  cent,  have  been  obtained.  The 
large  size  gas  engine  had  come  to  fill  such  an  important  place  in 
Europe  that  there  is  no  question  about,  its  being  adopted  on  this 
Continent  in  the  near  future,  in  a  form  suited  to  American  operat- 
ing conditions. 

The  American  Street  Railway  Association  will  hereafter  be 
known  as  the  American  Street  and  Interurban  Railway  Associ- 
ation.    Mr.  Ely  was  re-elected  president. 

Before  the  American  Railway  Mechanical  and  Electrical  Asso- 
ciation, Mr.  C.  H.  Hile  read  a  paper  on  "Power  Distribution", 
in  which  he  described  the  system  of  the  Boston  Elevated  Rail- 
road Company.  "I  he  Power  Station  Load  Factor  as  a  Factor 
in  the  Cost  of  Power"  was  the  subject  of  a  paper  by  Mr.  L.  P. 
Crecelius.  He  showed  the  advantage  of  interconnecting  several 
stations  by  means  of  bus-bars  and  shutting  down  certain  ones 
completely  during  periods  of  light  loads.  Two  papers  relating 
to  controlling  apparatus  were  presented  as  follows:  "Multiple 
Unit  System  of  Train  Control,"  by  Mr.  Hugh  Hazelton,  and 
"Series  Parallel  Railway  Controller",  by  Mr.  W.  A.  Pearson. 


SETTLERS  LOW  RATE  WEST. 

The  Chicago  and  North  Western  Railway  will  sell  low  one 
way  second  class  settlers  tickets,  daily  from  Sep.  15th  to  Oct. 
31st,  1905,  to  points  in  Utah,  Montana,  Nevada,  Idaho,  Oregon, 
Washington,  California  and  British  Columbia.  Rate  from  Toron- 
to to  Vancouver,  Victoria,  New  Westminster,  B.  C,  Seattle, 
Wash.,  or  Portland,  Ore.,  $42,25;  to  San  Francisco  or  Los 
Angeles,  Cal. ,  $44.00.  Correspondingly  low  rates.  Best  of 
Service.  For  full  particulars  and  folders  write  to  B.  H.  Bennett, 
General  Agent,  2  East  King  St.,  Toronto,  Ont. 


W.  K.  Lowden,  St.  Lambert,  Que.,  has  recently  purchased 
from  the  Robb  Engineering  Company,  Amherst,  N.S.,  two  100 
h.p.  boilers  and  one  150  h.p.  engine  for  sewer  pipe  works. 

Some  advertisers  make  space  yield  a  large  income.  Others 
can't  make  it  yield  what  it  cost  them  to  buy  it.  It's  what  you 
put  in  it  that  makes  the  difference. — Rhode  Island  Advertiser. 

The  Southern  Light  &  Power  Company  have  offered  to  supply 
electric  light  to  the  village  of  Weston,  Ont.,  at  $6  per  32  c.p. 
light  per  year,  for  an  all-night  service.  This  company  are  now 
lighting  the  village  of  Streetsville. 

J.  R.  Booth,  Ottawa,  has  recently  piuchased  from  Robb 
Engineering  Company,  Limited,  Amherst,  N.S.,  two  400  h.p. 
Robb-Armstrong  Corliss  engines,  one  350  h.p.  Robb-Armstrong 
Corliss  engine  and  three  100  h.p.  Robb-Armstrong  Corliss 
engines.    This  machinery  is  for  Mr.  Booth's  new  paper  mills. 

The  Town  of  Napanee,  Ont.,  have  recently  purchased  from 
Robb  Engineering  Company,  Amherst,  N.  S.,  two  200  h.  p. 
Robb-Armstrong  Corliss  engines,  two  120  h.p.  return  tubular 
boilers,  and  one  200  h.p.  "Robb"  feed  water  heater.  This 
machinery  is  for  their  new  municipal  lighting  plant. 
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INVENTION  DEVELOPMENT 

IN  THE:  ELECTRICAL  FIELD 


The  Osmium  Lamp. — The  Osmiuni  lamp,  which  is  the 
invention  of  Dr.  Carl  Ritter  Auor  von  W'elsbach,  the 
inventor  also  of  the  incandescent  gas  mantel  known  in 
this  country  under  the  name  of  Welsbach  mantel,  and 
on  the  Continent  under  the  name  of  the  Auer  mantel, 
is  on  the  market  of  Great  Britain  and  Germany.  The 
illustration  shows  a  50-volt,  2S-c.p.   lamp,  guaranteed 


at  1.5  watts  per  > 
proximate  lent;th 


The  filament,  which  has  an  ap- 
in. ,  is  divided  into  three  separate 
loops  which  are  connected  in 
series  by  means  of  two  loops 
of  platinum  wire,  the  middle  of 
each  of  which  is  fused  by  means 
of  a  glass  head  to  the  top  of 
the  stem  carrying  the  two  lead- 
ing-in  wires.  Each  filament  is 
anchored  in  order  to  prevent 
the  loops  from  touching-.  The 
anchoring  device  consists  of  a 
small  glass  rod,  to  the  end  of 
which  is  attached  a  turn  of 
small  wire  of  white  refractory 
material,  as  shown  in  the  illus- 
tration. Formerly  these  anchor 
terminals  were  made  of  metal, 
but  as  it  was  found  that  the 
filament  always  parted  at  this 
point  the  refractory  material 
The  Osmh  si  Lamp.  ^.^^  Substituted.     It  will  be 

seen  that  the  filament  is  anchored,  not  at  its  extremity, 
but  somewhat  above  the  turn  of  the  loop.  The  larnps 
can  be  burned  only  in  a  vertical  position.  During  the 
first  200  hours  of  burning,  or  thereabouts,  there  is  a 
slight  increase  of  candle-power  due  to  particles  of 
osmium  being  fused  together  by  the  current  passing 
through  the  filament.  At  the  end  of  this  period  the 
candle  power  reaches  a  maximum  and  decreases  after- 
ward. It  was  at  one  time  stated  that  the  actual  life  of 
the  filaments  might  be  as  high  as  5,000  hours,  but  that 
the  useful  life  is  only  2,000  hours,  by  useful  life  being 
understood  the  time  during  which  the  candle-power 
maintains  80  per  cent,  of  its  initial  value.  The  English 
company,  however,  guarantee  a  life  of  only  500  hours 
at  a  consumption  of  1.5  watts  per  candle. 


An  Interchangeable  Transformer. — The  Wagner  Elec- 
tric Manufacturing  Company,  of  St.  Louis,  are  now 
placing  upon  the  market  types  M.  and  M.  H.  oil  filled 
interchangeable  transformers  for  both  lighting  and 
motor  service.  These  transformers  embody  literally 
two  in  one.  The  three  important  claims  made  for  them 
are  as  follows: — First:  The  same  regulation  on  un- 
balanced three-wire  load  as  on  two-wire  load.  Second  : 
Satisfactory  regulation  on  lighting  and  motor  load  in 
combination.  Third:  A  complete  interchangeability 
for  lighting  and  motor  service,  without  the  introduction 
of  special  taps  for  changing  ratios. 

500  H.  P.  Diesel  Engine  At  the  International  Exhi- 
bition at  Liege,  Belgium,  there  was  exhibited  a  500  h. 
p.  Diesel  engine  built  by  the  Societe  Anonyme  des 
Ateliers  Carels  F"reres,  of  Ghent.  It  is  intended  to 
operate  at  150  r.  p.  m.,  and  is  direct  coupled  to  a  Lah- 
meyer  generator.  The  engine  has  three  cylinders,  the 
three  cranks  being  placed  at  an  angle  of  120"  from  each 
other.     Forced  lubrication  is  used  for  the   piston  and 


piston  rod,  and  automatic  ring  lubrication  for  the  bear- 
ings. The  teinperature  of  the  cooling  water  is  kept  at 
about  70°  C. ;  as  is  usual  with  this  type  of  engine,  com- 
pressed air  is  used  for  starting,  only  two  of  the  cylin- 
ders being  used  for  this  purpose.  The  fuel  consumption 
is  most  economical,  crude  Texas  oil  of  specific  gravity 
0.925-0.930  being  used.  This  is  the  largest  Diesel 
engine  yet  built. 


Combination    Gas  and   Steam   Engine — For  the 

utilization  of  the  energy  contained  in  the  exhaust  gases 
of  internal  coinbustion  engines.  The  Engineer  says 
that  the  invention  shown  in  the  accompanying  cut 
was  patented  by  Aikadius  Houkowsky.  In  the  appa- 
ratus shown,  A  is  the  high-pressure  cylinder  with  a 


Combination  Gas  and  Steam  Engine. 

valve  B  for  the  admission  ot  the  explosive  mixture.  C 
is  the  high-pressure  piston  connected  with  a  crank  D 
on  the  main  shaft  E,  which  also  carries  the  flywheel  F. 
G  is  the  water  jacket  on  the  high-pressure  cylinder, 
having  an  inlet  at  G'  and  an  outlet  at  G^,  and  H  is  the 
exhaust-valve  of  the  high-pressure  cylinder,  this  valve 
being  controlled  by  an  eccentric  E,  on  the  main  shaft. 
From  the  cooling  jacket  the  water  passes  through  a 
pipe  /  to  a  sprayhead  J,  located  within  a  casing  A'.  This 
casing  also  contains  a  series  of  shelves  Z,  arranged  in 
baflle-board  fashion  and  supporting  loose  material  of 
large  surface,  such  as  pieces  of  coke.  The  water  from 
the  sprayhead  /  travels  downward  over  the  shelves  and 
the  material  thereon  and  finally  escapes  at  the  bottom 
through  an  outlet  A'".  From  the  high-pressure  cylin- 
der the  exhaust  gases  pass  through  a  pipe  M  to  the 
bottom  of  the  casing  K  and  then  travels  upward  in  the 
casing.  The  gases  and  the  water  are  thus  brought 
into  intimate  contact  and  are  caused  to  exchange 
their  heat,  and  by  proper  proportioning  of  the  amounts 
of  water  and  exhaust  gases,  a  large  portion  of  the 
water  may  be  converted  into  steam.  This  steam  to- 
gether with  the  exhaust  gases  which  have  been  purified 
by  contact  with  this  water,  passes  from  the  top  of 
the  casing  A' through  a  pipe  A' to  the  steamchest  O  of 
the  low  pressure  cylinder  /',  adding  in  this  way  to  the 
power  of  the  engine. 
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iTELEGRflPH/TELErflONEl 

ORGANIZATION  OF  TELEPHONE 
COMPANIES. 

A  convention  of  representatives  of  independent 
telephone  companies  was  held  in  Toronto  last  month, 
the  meeting  being  called  to  order  by  Mayor  Urquhart, 
of  Toronto.  Mr.  A.  F.  Wilson,  who  was  the  moving 
spirit  In  the  convention,  was  appointed  secretary 
pro  tem. 

Among  those  present  were  the  following  :  Alph 
Hoover,  Green  River  (Markham  and  Pickering  Co.);  H. 
S.  Milne,  Brown's  Corners  (Scarboro  Telephone  Co.); 
Dr.  W.  Doan,  C.  B.  Adams,  W.  J.  Coates,  Wm.  Barr, 
Harrietsville  (Harrietsville  Telephone  Association, 
Limited);  A.  R.  Walsh,  Orono,  and  S.  S.  Hallowell, 
Starkville  (East  Clarke  Phone  Line)  ;  John  A.  Sprague 
and  J.  S.  Sprague,  Demorestville  (Sprague  Co.);  F.  D. 
McKay,  M.  H.  Ludwig,  and  S.  B.  Allan,  Toronto 
(Canadian  Machine  Telephone  Co). ;  Geo.  Nealy,  Dor- 
chester, A.  D.  Bruce,  Gormly  (Bethesda  and  Stouff- 
villeCo).;  F.  Dagger,  Ottawa;  R.  Y.  Ellis,  Toronto; 
D.  J.  Johnston,  Chicago  (Lorimer  Automatic  Tele- 
phone Co.)  ;  M.  McPherson,  C.  Heinz,  Brantford 
(American  Machine  Telephone  Co). ;  J.  Gibson,  Roches- 
ter (Stromberg  Carlson  Telephone  Mfg.  Co.);  Alex. 
Neilson,  Brown's  Corners  (Scarboro  Telephone  Co.); 
M.  H.  Oversolt,  Jordan  (Lincoln  Telephone  Co.) 

Mayor  Urquhart  referred  to  the  recent  enquiry  at 
Ottawa  into  telephone  matters,  which  had  brought  to 
the  attention  of  the  public  the  large  number  of  independ- 
ent companies  doing  business  with  profit  to  their  sub- 
scribers. He  thought  the  tuture  would  bring  about 
the  ideal  state  of  Government  ownership  of  trunk  lines 
and  municipal  management  of  local  branches. 

The  report  of  the  committee  on  resolutions  urged  up 
on  the  Dominion  Government  the  consideration  of  the 
nationalization  of  the  long-distance  lines,  and  the  giv- 
ing of  access  thereto  to  all  telephone  organizations 
doing  business  in  Canada.  The  Government  was  also 
requested  to  pass  such  legislation  as  would  prevent  any 
exclusive  contracts  between  telephone  and  transporta- 
tion companies,  and  compel  the  latter  to  give  access  to 
their  premises  to  all  telephones,  no  charge  for  install- 
ing a  'phone  in  any  station  being  permitted.  Munici- 
palities and  independent  companies  were  warned  against 
making  special  agreements  with  or  giving  exclusive 
franchises  to  any  company  before  the  final  report  of  the 
special  Parliamentary  Committee  is  made  on  the  ques- 
tion. The  Dominion  Parliament  was  congratulated  on 
the  active  interest  its  members  had  taken  in  telephone 
matters,  and  it  was  hoped  the  enquiry  would  be  con- 
tinued next  session. 

It  was  decided  that  the  official  name  of  the  associa- 
tion should  be  the  Canadian  Independent  Telephone 
Association,  with  headquarters  at  Toronto.  The  mem- 
bership was  confined  to  representatives  of  municipali- 
ties and  shareholders  in  independent  companies,  two 
members  only  from  each  being  allowed  to  vote  at 
meetings.  The  offices  to  be  filled  were  president,  vice- 
president,  secretary-treasurer,  and  an  Executive  Com- 
mittee of  nine  members. 

The  following  officers  were  elected  :   President,  A. 


Hoover,  Green  River  ;  vice-president,  F.  D.  McKay, 
Peterboro  ;  secretary,  A.  F.  Wilson,  Markham  ; 
executive  committee,  Dr.  Demers,  Quebec  ;  Dr.  Doan, 
J.  A.  Sprague,  Demorestville  ;  T.  A.  E.  Esterbrook, 
St.  John,  N.B.;  Dr.  Oches,  Hespeler  ;  Mayor  Vickers, 
Port  Arthur  ;  Dr.  Hart,  Brantford  ;  Levi  Moyre, 
Beamsville,  and  C.  J.  Thornton,  Kerby. 


A  HYDRAULIC  LONG  DISTANCE  TELEPHONE. 

Prof.  Quirino  Maiorana,  an  Italian  scientist,  has  been  engaged 
for  some  time  in  perfecting  a  hydraulic  telephone,  and  has  suc- 
ceeded in  transmitting  speech  distinctly  from  Rome  to  London. 
The  successful  results  of  this  experiment  have  been  confirmed  re- 
cently, when  the  London  General  Post  Office  was  able  to  under- 
stand clearly  whatever  conversation  was  transmitted  from  Rome. 
The  success  of  this  experiment  is  the  more  remarkable  as  the 
telephone  line,  Rome-Parish-London,  apart  from  its  lengths,  in- 
cludes submarine  cables  in  the  channel,  so  that  this  achievement 
can  be  said  to  be  the  most  important  telephone  transmission  ever 
obtained  up  to  now. 


SHORT  CIRCUITS. 

The  ratepayers  of  Dauphin,  Man.,  have  voted  in  favor  of  a 
municipal  telephone  system. 

The  Miramichi  Telephone  Company,  Chatham,  N.B.,  have 
sold  out  to  the  Central  Telephone  Company. 

The  Hinton  Electric  Company,  of  Vancouver,  B.C.,  have  just 
completed  a  telephone  system  for  Vernon  and  vicinity,  carrying 
125  telephones. 

The  ratepayers  of  Port  Arthur,  Ont.,  will  vote  on  a  by-law  on 
October  i6th  to  raise  $18,000  for  erection  of  a  telephone  build- 
ing and  extension  of  the  system. 

The  Bell  Telep^ione  Company  have  recently  completed  a 
copper  metallic  line  from  Doucet's  Landing  to  Nicolet,  Que. 
This  forms  a  direct  circuit  from  Montreal  to  Three  Rivers. 

The  Bell  Telephone  Company  have  been  given  a  renewal  of 
their  franchise  at  St.  Catharines,  Ont.,  for  five  years.  Free  tele- 
phones will  be  installed  to  the  amount  of  $475.50  and  a  $400  cash 
bonus  given. 

Messrs.  L.  E.  Carson,  electrical  engineer  of  the  American 
Telephone  Company,  and  S.  P.  Young,  superintendent  of  con- 
struction, are  making  a  survey  for  a  direct  telephone  line  between 
Kingston,  Ont.,  and  Watertown,  N.Y.  At  present  the  telephone 
connection  between  these  two  places  is  secured  in  a  roundabout 
way  by  Ogdensburg. 

The  Central  Telephone  Company,  recently  granted  a  charter 
by  the  New  Brunswick  Government,  is  destined  to  become  an 
important  factor  in  the  telephone  business  of  the  province.  They 
have  already  acquired  the  local  system  at  Chatham,  Richibucto, 
Bathurst  and  Campbellton.  The  intention  of  the  promoters  is  to 
have  a  trunk  line  with  which  the  various  exchanges  will  be  con- 
nected, and  extensions  will  be  made  to  secure  connection  with 
Montreal. 

The  Okanagan  Telephone  Company  have  had  a  complete 
telephone  system  installed  in  Vernon,  B.C.  The  Hinton  Electric 
Company,  of  Victoria,  had  the  work  in  hand,  the  installation 
being  done  under  the  direct  supervision  of  their  Mr.  Robert 
Jamieson.  The  system  will  cover  the  business  ssction  of  the 
city  and  include  a  great  many  of  the  residences.  A  100  drop 
switchboard  is  in  use  and  everj-thing  in  the  central  station  is 
arranged  to  provide  for  expansion. 

Mr.  B.  S.  Jenkins,  general  superintendent  of  CP.  R.  tele- 
graph lines  in  the  West,  states  that  his  department  are  getting 
ready  to  protect  the  company's  interest  between  Winnipeg  and 
Fort  William  wherever  blasting  operations  are  going  on  in  con- 
nection with  the  double  tracking  of  the  road.  Many  miles  of 
cable  will  be  necessary  and  the  present  poles  and  wires  will  be 
taken  down.  Work  that  might  not  interfere  with  the  passage  of 
trains  would  paralyze  the  telegraph.  Good  progr«ss  has  been 
made  in  stringing  the  new  copper  wire  from  Winnipeg  to  the 
Coast.  Some  delay  was  caused  by  an  iron  wire  ordered  from 
Germany  becoming  damaged  by  soft  water  while  crossing  the 
Atlantic ,  making  it  necessary  to  re-order. 
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WESTINGHOUSE  PREPAYMENT  WATT- 
METERS. 

Most  consviniors  of  oloctrica!  oiiort^)'  protVr  inctcrod 
service  to  the  payinont  of  llat  rates,  but  iIilmc  are  al- 
ways a  lari^e  number  who  are  not  prompt  in  tlie  pay- 
ment of  bills  and  who  cause  much  trouble  for  the  col- 
lection department.  In  many  cases  these  customers 
arc  luM  linanciallv  responsible,  and  in  the  course  of  a 


thus  obviating-  the  necessity  of  a  watchman's  services 
to  perform  this  duty,  or  placing  time  switches.  In  this 
manner  a  separate  account  of  the  display  may  also  be 
kept.  In  automobile  garages  prepayment  wattmeters 
may  be  used  to  great  advantage  with  Cooper-Hewitt 
charging  outfits  and  motor-generator  sets. 

The  Westinghouse  prepayment  integrating  watt- 
meter is  similar  in  mechanical  and  electrical  details, 


Fic.  I. — SiNc.Li;  PuAsi;  Pr 
MENT  Wattmeter. 


Dial. 


year  the  loss  to  the  operating  company  amounts  to  a 
considerable  sum.  With  metered  service  it  is  im- 
possible to  arrange  for  payment  in  advance,  and  the 
problem  of  insuring  protection  to  the  company  furnish- 
ing energy  was  unsolved  until  the  advent  of  the  pre- 
payment integrating  wattmeter.  Not  only  will  this 
meter  insure  the  lighting  company  against  the  non- 
payment for  energy  used,  but  offers  advantages  to  the 
consumer  as  well.    There  is  no  possibility  of  error  in 


Fig.  3. — Adjlstments. 

with  the  addition  of  the  prepayment  feature,  to  the 
operating  mechanism  of  the  Westinghouse  type  B 
watt-meter.  The  addition  consists  essentially  of  a  cir- 
cular dial  and  pointer,  a  coin  slot  and  a  circuit  closing 
mechanism.  When  a  coin  is  inserted  in  the  slot  it 
strikes  a  wheel,  releasing  a  spring  w'hich  closes  the 
circuit  through  the  electro  magnet  of  a  switch  connect- 
ed to  the  main  circuit.  The  appearance  of  both  the  two 
and  three-wire  single  phase  meters  is  shown  in  Fig.  i. 


prepayment 
wattmeter 


PREPAYMENT 
WATTMETER 


Fig.  4.— Two  Wire  Prepayment  Wattmeter.  Fig.  5.— Three  Wire  Prepayment  Wattmeter. 

DIAGRAM   SHOWING   CONNECTIONS   TO  CIRCUIT. 


bills  due  to  carelessness  in  taking  meter  readings,  and 
the  resulting  complaints  from  consumers  are  eliminated. 
Customers  are  also  relieved  of  the  trouble  and  time 
necessary  to  go  to  the  office  to  pay  bills,  or  the  annoy- 
ance of  a  collector,  and  the  expense  of  his  services  to 
the  lighting  company  are  dispensed  with. 

The  prepayment  meter  has  great  usefulness  in  such 
fields  as  sign  lighting  and  window  illumination  for 
stores.  By  inserting  the  proper  number  of  coins  the 
sign,  display  window,  arc  lamp  or  other  device  may  be 
automatically  extinguished  at  a  predetermined  hour, 


The  coin  dial  is  plainly  marked  in  ten  divisions,  each 
division  representing  a  quarter  of  a  dollar,  that  being 
the  size  of  coin  for  which  the  meter  is  designed.  One 
or  more  quarters  up  to  ten  may  bt  inserted  atone  time, 
the  amount  of  current  paid  for  being  indicated  by  the 
position  of  the  pointer.  In  Fig.  2  the  pointer  stands 
between  7  and  8,  and  if  a  quarter  were  dropped  in,  the 
large  pointer  would  at  once  assume  a  corresponding 
position  between  8  and  q.  The  pointer  is  so  connected 
with  the  train  of  gears  that  records  the  consumption, 
as  indicated  on  the   four  smaller  dials,  that  as  the 
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current  is  consumed  the  large  pointer  travels  back- 
ward until  the  amount  paid  for  is  entirely  used  and  the 
pointer  reaches  zero,  when  the  current  is  automatically 
cut  off.  In  the  dial  shown  the  consumer  has  nearly 
seven  and  one-half  quarters  to  his  credit,  or  about 
$1.88.  An  ingenious  arrangement  is  provided  whereby 
any  coin  smaller  than  a  quarter  will  pass  through  the 
slot  without  operating  the  mechanism.  The  coin  re- 
ceptacle will  hold  a  total  of  forty  quarters.  The  meter 
can  be  adjusted  for  any  rate  met  with  in  common 
practice,  that  is,  from  loc.  to  25c.  per  kilowatt-hour, 
varying  by  increments  of  one  cent.  The  meters  as 
shipped  are  arranged  for  a  definite  rate  which  the 
customer  himself  may  change  by  ordering  a  new  shaft 
on  which  the  first  counter  is  mounted.  The  kw. 
capacity  or  current  and  voltage  marking  of  the  meter 
and  the  rate  per  kw.  hour  must  be  given  when  order- 
y  ing  rate  changing  parts.  The  shaft  can  readily  be 
taken  out  by  removing  an  adjustable  bracket  from  the 
back  of  the  dial  mechanism.  The  covers  of  all 
meters  are  sealed  to  guard  against  being  tampered  with. 

The  adjustments  of  the  Westinghouse  prepayment 
meters  are  shown  in  Fig.  3.  Moving  the  magnets  in 
from  the  edge  of  the  disc  will  increase  the  speed  and 
moving  them  out  will  decrease  it  at  any  given  load. 
By  loosening  the  screws  at  D  the  magnets  may  be 
moved  as  required.  Compensation  for  friction  may  be 
made  by  means  of  the  screw  at  A.  Meters  which  are 
calibrated  for  circuits  of  16,000  alternations  per  minute 
are  so  arranged  that  they  may  be  changed  to  operate 
on  7200  alternations  by  moving  the  slide  C. 

Westinghouse  prepayment  wattmeters  may  be  ob- 
tained for  either  two  or  three-wire  single-phase  circuits. 
The  two-wire  instruments  are  manufactured  in  six  styles 
for  50  or  100  volts — 5,  10  or  20  amperes;  the  three- 
wire  instruments  in  three  styles,  for  100  volts — 5,  10  ar 
20  ampers.  The  counters  in  both  two  and  three-wire 
instruments  record  the  exact  amount  of  energy  supplied 
to  the  circuit,  and  no  multiplier  or  constant  is  necessary. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Date. 

Light. 

Date. 

Extinguish. 

No.  of 
Honrs. 

Nov.  1 

S  20 

Nov.  2 

6  00 

12  40 

2 

5  20 

3 

6  00 

12  40 

3 

5  20 

4 

6  00 

12  40 

4 

10  40 

5 

6  00 

7  20 

5 

1 1  40 

6 

6  00 

6  20 

7 

0  40 

7 

6  00 

5  20 

8 

I  30 

8 

6  00 

4  30 

9 

2  30 

9 

6  00 

3  30 

10 

3  30 
No  Li^ht 

10 
1 1 

6  00 
No  Li^lit 

2  30 

12 

12 

'3 

5  10 

'3 

7  40 

2  30 

'4 

S  'o 

'4 

8  20 

3  10 

'5 

5 

'5 

9  10 

4  00 

16 

5  '0 

16 

10  00 

4  .SO 

'7 

5  00 

'7 

10  50 

5  .SO 

18 

5  00 

18 

II  50 

6  50 

>9 

5  00 

20 

I  00 

8  OQ 

20 

5  00 

21 

2  00 

9  00 

21 

5  00 

22 

3  'O 

10  10 

22 

5  00 

23 

4  20 

:  I  20 

23 

5  00 

24 

5  30 

12  30 

24 

5  00 

25 

6  20 

13  20 

25 

5  00 

26 

6  20 

13  20 

26 

S  00 

27 

6  20 

13  2Q 

27 

5  00 

28 

6  30 

'3  30 

28 

5  00 

29 

6  30 

'3  30 

29 

5  00 

30 

6  30 

'3  30 

30 

5  00 

Dec.  I 

6  30 

'3  30 

Total 

•  239  40 

MR.  W.  A.  SWEET. 

Mr.  W.  A.  Sweet,  of  Hamilton,  chief  engineer  and 
station  superintendent  for  the  Hamilton  Cataract 
Power,  Light  and  Traction  Company,  whose  portrait 
appears  on  this  page,  was  elected  president  of  the 
Executive  Council  of  Canadian  Association  of  Station- 
ary Engineers  at  the  convention  held  in  Chatham 
on  August  last.  Mr.  Sweet  first  served  his  appren- 
ticeship as  a  miller  in  the  Woodburn  Mills,  during 
which  time  part  of  his  duties  were  to  look  after  the  en- 
gine and  boiler.  The  engine  was  one  of  the  old  Beam 
type.  After  serving  four  years  in  this  position  he  en- 
tered the  engine  shops,  but  four  years  later  returned  to 
stationary  engineering.  He  operated  some  of  the  best 
plants  in  and  around  the  city  of  Hamilton,  his  engi- 
neering ability  having  placed  him  in  the  ranks  of  the 
best  engineers  in  the  Dominion. 

The  stations  of  which  Mr.  Sweet  is  now  superintend- 
ent are  four  in  number,  the  principal  one  being  locat- 
ed on  Victoria  avenue  and  having  an  auxiliary  steam 
plant  of  3,000  h.p. ;  transformer  capacity  of  12,000 
k.w. ;  storage  battery  plant  of  264  cells  or  410  k.w. 


Mr.  W.  a.  Swkkt,  Hamilton, 

President  of  the  C.madian  Associ.ition  of  .Station.iry  Engineers. 

hours  ;  two  railway  motor  generator  sets  of  1,000  k.w, 
each  ;  and  one  motor  generator  for  direct  current  ser- 
vice of  375  k.w.,  also  alternating  power  service  and 
incandescent  and  alternating  arc  lighting  services. 

In  sub-station  B,  which  is  located  in  the  east  end  of 
the  city,  there  is  transformer  capacity  of  12,000  k.w., 
which  supplies  the  eastern  portion  of  the  city  with 
power  and  light.  This  station  has  one  275  k.w.  motor 
generator  set  for  supplying  power  to  railways,  while 
at  Burlington  Beach  there  is  a  500  h.p.  steam  driven 
railway  generating  plant.  Mr.  Sweet  has  also  under 
his  supervision  the  company's  steam  heating  plant  for 
the  offices,  warehouse  and  store-rooms.  From  this 
plant  is  also  heated  the  large  stone  hotel  known  as  the 
"Victoria,"  which  is  adjoining  the  company's  property. 


The  Canadian  General  Electric  Company  have  acquired  ad 
ditional  property  at  Peterboro  for  the  purpose  of  extending-  their 
works.  It  is  understood  that  upwards  of  $300,000  will  be  ex 
pendcd  in  making  additions  to  the  wiring  and  lamp  building, 
machine  shop,  brass  toundry,  transformer  building  and  bl.ick 
smith  shop.  A  new  building  will  also  be  proviilctl  for  I  ho  manu- 
facture of  Curtis  steam  turbines. 
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GOLDIE  &  McCULLOCH  CORLISS  ENGINES. 

Tho  l.ioKlio  \  McCiilloch  Company,  Limited,  of  Gait,  have 
recontly  entered  into  the  maniifactiire  of  Corliss  eng-ines,  and 
the  following  description  is  of  their  standard  heavy  duty  en- 
gine, which  has  been  designed  particularly  for  direct  connected 
electrical  work,  having  in  view  the  peculiar  difficulties  which 
this  work  presents. 

The  frame  is  of  very  plain  but  pleasing  appearance,  being  of 
the  box  pattern  with  all  ribbing  inside.  As  it  is  cast  in  one 
piece  and  supported  for  its  full  length  on  tlu-  foundation,  there  is 
no  possibility  of  its  springing  under  se\  110  strains  of  great  and 
sudden  changes  of  load.  Tiie  bearings  are  babbitted  and  are  of 
the  four  part  type  with  wedge  adjustment  on  both  sides.  The 
outside  of  the  shells  are  turned  and  tlie  frame  casting  bored  to 
suit.  This  permits  of  an  easy  removal  of  the  bottom  shell  by 
raising  the  shaft  about  one-eighth  of  an  inch  and  rotating  the 
shell  around  the  shaft.  The  crank  pit  has  a  cast  iron  bottom 
forming  a  reservoir  into  which  the  waste  cil  from  all  parts  of  the 
engine  can  be  conducted  and  drained  off. 

Out  board  bearing  is  ring  oiling  and  babbitted.  It  rests  on 
heavy  cast  iron  wedges,  which  in  turn  are  supported  by  a  mas. 
sive  base  which  reaches  to  the  same  level  as  the  bottom  of  the 
engine  frame.  The  wedges  permit  of  a  vertical  adjustment  of 
the  whole  outer  pillow  block,  while  heavy  set  screws  are  pro- 
vided to  take  care  of  a  certain  amount  of  horizontal  movement. 

The  shaft  is  of  open-hearth  forged  steel,  with  large  fillets 
where  there  is  a  change  of  diameter. 

The  cranks  are  of  the  counterbalanced  disc  type,  and  are 


GOLDIE  &   McCuLLOCH   CORLISS  ENGINE. 

made  of  semi  steel.  The  pin  is  of  large  size  and  of  open-hearth 
steel,  ground  into  the  crank  to  a  taper  fit,  shrunk  in  and  se- 
cured by  a  thin  nut  at  the  back.  The  pin  is  case-hardened  and 
ground  to  a  perfectly  true  surface. 

The  connecting  rod  is  of  solid  end  type  with  adjusting  wedges 
which  enter  the  side  of  the  rod  and  are  so  placed  that  in  taking 
up  the  wear  the  length  from  centre  to  centre  remains  constant. 
This  arrangement  of  wedges  renders  them  easily  accessible,  es- 
pecially at  the  crosshead  end  ;  it  secures  greater  strength  at  the 
ends  from  the  tact  that  nothing  is  cut  from  the  section  of  the  rod 
as  with  a  vertical  wedge,  and  gives  a  wedge  which  has  a  bear- 
ing the  full  width  of  the  box.  The  whole  rod  is  strong,  simple 
and  convenient. 

Crosshead  is  made  of  semi-steel  of  the  box  pattern  and  fitted 
with  babbitted  shoes,  which  are  adjustable  by  wedge  and 
screws.  The  shoes  are  turned  to  fit  the  guides  which  are  bored 
circular  and  central,  with  the  piston  rod  allowing  of  perfect 
alignment.  The  pin  is  open-hearth  steel  with  a  taper  fit  in  the 
crosshead,  and  is  case-hardened  and  ground  to  a  true  surface. 
The  piston  rod  is  screwed  into  the  crosshead  and  secured  by  a 
heavy  nut.  The  shoe  is  held  from  moving  lengthwise  on  the 
crosshead  by  an  end  plate,  which  maintains  the  pin  in  a  central 
position  with  regard  to  the  shoe  at  all  times.  By  taking  off  this 
end  plate  the  shoe  can  be  removed  without  disturbing  the  cross- 
head. 

Cylinder  is  cast  of  hard,  close-grained  iron.  The  end  next  the 
frame  is  cast  closed.  This  prevents  the  necessity  of  having  a 
steam  joint  next  the  frame.  The  advantage  of  this  is  apparent, 
for,  in  event  of  such  a  joint  leaking,  it  would  be  necessary  to  re- 
move the  entire  cylinder  to  render  it  again  tight.  The  exhaust 
passage  is  separated  from  the  c  Under  barrel  by  a  dead  air 
space,  avoiding  loss  of  heat  by  transfer  due  to  the  differences  of 


temperature  of  the  steam  in  the  cylinder  and  the  exhaust.  The 
valves  are  double  ported,  insuring  ample  port  opening  with 
small  angular  travel  and  consequent  minimum  of  wear.  The 
valve  seats  are  first  rough  bored,  then  reamed  out  with  a  spiral 
reamer,  and  finally  lapped  out  to  gauge  and  a  perfect  surface. 
The  valves  are  ground  to  gauge.  This  gives  a  steam-tight  con- 
tact between  valve  and  seat  at  the  outset  and  it  is  not  necessary 
to  run  the  engine  some  time  before  the  leak  past  the  steam  valve 
disappears.  The  edges  of  the  valves  are  milled  straight,  and 
the  edges  of  the  cylinder  ports  are  planed  by  a  special  device, 
eliminating  any  chance  of  wire  drawing  of  steam  by  reason  of 
the  valve  and  poit  edges  not  lining.  The  steam  valves  are  re- 
lieved at  the  back,  permitting  them  to  rise  from  their  seats  in 
event  of  an  accumulation  of  water  in  the  cylinder,  thus  allowing 
it  to  escape.  The  steam  pressure  on  all  the  valves  is  normal  to 
the  seat,  which  allows  the  valves  to  automatically  take  up  the 
wear  and  remain  tight  indefinitely. 

Radiation  of  heat  is  prevented  by  a  coat  of  non-conducting 
material  over  which  is  placed  a  lagging  of  sheet  steel.  A  heavy 
cast  iron  base  plate,  with  raised  edges,  is  placed  under  the  c)'- 
linder,  allowing  all  drips  from  the  cylinder  and  valve  gear  to  be 
collected  and  drained  off.  The  dash  pots,  which  are  of  the 
vacuum  type,  are  fastened  to  this  base  plate. 

Combination,  relief,  drain  and  indicator  cocks  are  placed  at 
each  end  of  the  cylinder. 

The  piston  is  of  the  box  type,  and  is  made  with  a  broad  junk 
ring,  which  is  the  full  width  of  the  piston.  This  carries  a  single 
packing  ring  of  self-adjusting  type. 

The  valve  gear  is  operated  by  two  eccentrics — one  operating 
the  steam  valves  and  one  the  exhaust  valves.  The  chief  ad- 
vantage of  this  arrangement  is  that  the  governor  maintains  con- 
trol of  fhe  cut-off  up  to  three-quarters  stroke,  instead  of  losing 
the  control  before  half  stroke,  as  is  done  with  a  single  eccentric 
engine.  An  additional  advantage  is  that  the  exhaust  valves  can 
be  adjusted  to  open  and  close  the  exhaust  at  exactly  the  proper 
time.  The  steam  valves  are  driven  direct  from  the  eccentric 
without  a  wrist  plate.  The  exhaust  valves  are  driven  through  a 
combination  of  short  links  and  cranks,  which  gives  the  same 
effect  as  a  wrist  plate.  As  this  whole  motion  is  supported  on 
the  bonnet  itself,  there  is  no  toggle  strain  tending  to  push  the 
bonnet  sidewaj's,  as  there  is  with  a  wrist  plate.  The  wearing 
surfaces  are  large,  and  the  hardened  steel  latch  plates  have 
eight  wearing  surfaces,  and  are  provided  with  a  means  for  ad- 
justing the  amount  by  which  one  plate  laps  the  other  when 
hooked  in.  The  valve  stem  lever  is  keyed  to  the  spindle  and  is 
also  split  on  one  side  and  clamped,  thus  making  it  impossible  fc  r 
it  to  become  loose.  The  lever  is  placed  inside  the  bonnet, 
which  brings  it  close  to  the  valve  and  correspondingly  reduci  s 
the  effect  of  twisting  action  on  the  spindle.  The  device  for  ur- 
hooking  the  motion  from  the  eccentric  rod  in  order  to  operate 
the  valve  gear  by  hand  is  very  simple.  By  rotating  the  small 
handle  half  a  revolution,  the  reach  rod  is  permitted  to  block. 

The  dash  pots  on  engines  running  up  to  120  revolutions  are  of 
the  vacum  type.    Above  this  speed  they  are  steam  actuated. 

The  governor  is  the  "Rites"  Inertia  Governor,  and  is  full)- 
covered  by  patents.  The  particular  features  of  this  governor 
are  its  quickness  and  sensitiveness  due  to  the  use  of  inertia, 
coupled  with  small  friction  and  strain  of  work  of  tripping  the 
vaive  gear.  While  the  degree  of  regulation  is  much  superior  to 
the  ordinary  type  of  governor  the  steadiness  is  a  feature,  there 
being  no  tendency  whatever  to  "race."  For  the  parallel  running 
of  engine  driven  alternators  of  high  frequency,  this  governor  is 
particularly  adapted. 


T.  W.  Page,  an  Englishman  employed  by  the  Bell  Telephone 
Company,  Montreal,  was  killed  by  a  live  wire  while  making  re- 
pairs to  the  line  on  Latour  street.  Upon  reaching  the  top  of  a 
pole  he  is  said  to  have  come  in  contact  with  an  unprotected  wire, 
which  hurled  him  to  the  ground  below,  a  distance  of  40  feet. 
Death  was  almost  instantaneous. 

The  Canadian  Westinghouse  Company  are  supply-ing  and 
installing  all  the  necessary  electrical  apparatus  for  the  new 
General  Hospital  at  Vancouver,  B.C.  The  equipment  includes 
one  50  k.  w.  125  volt  compound  wound  direct  current  engine 
type  generator,  one  25  k.  w.  125  volt  compound-wound  direct 
current  engine  type  generator;  one  11x12  direct  connected 
Ideal  engine,  and  one  9x10  direct  connected  Ideal  engine,  be- 
sides switchboards,  etc.  This  plant  will  generate  electricity 
sufficient  for  1500,  16  candle  power  lamps. 
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A  by-law  was  recently  carried  by  the  ratepayers  of  Parry 
Sound,  Ont.,  providing  $20,000  for  improvements  to  the  electric 
light  plant. 

It  is  reported  that  the  Carleton  Electric  Light  Company,  of 
St.  John,  N.  B.,  will  apply  to  the  Legislature  for  permission  to 
build  an  electric  railway  along  certain  streets. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
have  been  given  a  franchise  for  electric  lighting  in  St.  Catharines, 
Ont.  They  agree  to  expend  $150,000  in  extending  their  plant 
at  DeCew  Falls. 

The  Southwestern  Traction  Company,  of  London,  Ont.,  have 
purchased  a  site  on  which  to  build  a  reserve  power  house.  The 
structure  will  be  of  steel  frame,  with  concrete  walls,  and  prob- 
ably of  tower  design. 

The  ratepayers  of  Chatham,  N.B.,  have  authorized  the  Coun- 
cil to  issue  bonds  for  $35,000  to  install  an  entirely  new  electric 
light  plant.  It  was  considered  that  the  results  in  the  end  would 
be  more  satisfactory  than  by  remodelling  the  present  plant. 

Foley,  Lock  &  Larsen,  W  nnipeg,  are  putting  in  two  62^  k.w. 
direct  engine  type  Westinghouse  generators,  with  twenty-two 
motors  of  various  sizes.  Mr.  W.  Skinner,  the  Winnipeg  repre- 
sentative of  the  Westinghouse  Company,  is  looking  after  the  in- 
stallation. 

The  Ontario  Power  Company  are  reported  to  have  contracted 
with  an  American  manufacturing  concern  in  New  York  state  to 
supply  30,000  horse  power  at  $12  per  horse  power  per  year. 


The  Plymouth  Cordage  Company,  of  Welland,  Ont.,  will  be 
supplied  with  1,200  horse  power  at  $15. 

A  well  known  electrical  man  remarked  the  other  day  that  he 
had  never  come  across  an  electric  wireman  from  Ireland.  Why 
is  this,  in  view  of  the  large  number  of  Englishmen  coming  to 
Canada  who  claim  to  be  wiremen?  The  latter  are  said  to  be  as 
a  rule  very  inefficient  workmen. 


"CALVADUCT"AND"LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTKUCTION 

Conduits  Company  Limited 


TORONTO 


CANADA 


George  Stamp  and  David  Ross,  elec- 
trical contractors,  Winnipeg,  have  dis- 
solved partnership,  and  the  business  will 
be  continued  by  Mr.  Stamp  under  the 
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The  Town  Council  of  Uxbridg-e,  Ont  ,  are  looking  into  the 
question  of  lighting-  and  may  submit  a  by-law  to  the  ratepayers 
to  raise  money  to  acquire  a  municipal  plant. 

Mr.  William  H.  Moore  has  outlined  a  scheme  for  the  building 
of  an  electric  railroad  from  New  Westminster,  B.C.,  to  Spencer's 
Bridge  on  the  south  bank  of  the  Thompson  river,  nearly  100  miles. 

The  Maritime  Coal  and  Railway  Company  have  in  contempla- 
tion the  installation  of  a  large  steam  plant  at  the  mines  for  the 
purpose  of  supplying  Amherst,  N.  S.,  with  power.  The  power 
will  be  generated  at  Chignecto  and  transmitted  to  Amherst,  a 
distance  of  six  miles. 


It  is  reported  that  as  the  result  of  the  contest  between  the  St. 
John  Railway  Company  and  the  Carleton  Electric  Company,  of 
St.  John,  N.  B.,  anew  company  with  a  capital  of  $200,000  will  be 
formed  for  the  piirpose  of  building  a  large  power  house  and 
furnishing  light  and  power  throughout  the  city.  It  is  being  pro- 
moted by  the  Carleton  Company. 

The  Robb  Engineering  Company,  Amherst,  N.  S. ,  have  been 
given  the  contract  for  supply,  of  engines  and  other  accessories  for 
the  electric  light  plant  at  Westmount,  Que.,  their  tender  being 
$8,300.  The  Custodis  Chimney  Construction  Company,  of  New 
York,  will  build  a  chimney  for  the  same  plant,  150  feet  high  and 
6  feet  in  diameter  at  the  top,  at  a  cost  of  $6,250. 
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1 1  is  announced  that  the  \'ancoiiver  Power  Company  will  still 
further  increase  the  cajwcity  of  their  plant  at  Lake  Beautiful  by 
the  addition  of  another  1,500  k.w.  unit  and  by  the  construction 
ol  another  pipe  line.  A  Petton  water  wheel,  operating  at  225  r. 
m.,  under  300  feet  head,  will  also  be  installed. 

The  Canadian  White  Company,  Limited,  Montreal,  have  been 
awarded  tlie  contract  for  erecting  the  new  head  office  building  of 
the  Federal  Life  Assurance  Company  in  Hamilton,  for  which 
Messrs.  Finley  &  Spence,  of  Montreal,  are  the  architects.  The 
building  will  be  8  stories,  of  modern  steel  construction,  and  is  to 
Im?  completed  by  August  ist,  1906.  The  same  company  have 
also  secured  the  contract  for  the  new  car  sheds  of  the  Montreal 
Street  Railway  Comp.uiy. 


The  purchase  of  an  electric  plant  to  furnish  the  necessary  arc 
and  incandescent  lighting  for  Toronto  Island  is  under  considera- 
tion by  the  City  Council.  The  Ontario  Legislature  gave  the  city 
power  to  spend  $40,000  for  this  purpose,  but  the  City  Engineer 
has  reported  that  this  amount  is  not  sufficient  to  install  the  neces- 
sary plant. 

The  Town  Council  of  Goderich,  Ont.,  received  the  following 
tenders  for  supply  of  125  5-ampere  two-wire  meters:  Packard 
Electric  Company,  St.  Catharines,  $10.75;  Canadian  General 
Electric  Company,  Toronto,  $10.95;  John  Forman,  Montreal, 
$11.75;  R.  E.  T.  Pringle  Company,  Montreal,  $11.90.  It  was 
decided  to  divide  the  order,  taking  fifty  from  the  Packard  Com- 
pany, who  were  the  lowest  tenderers,  and  twenty-five  from  each 
of  the  other  companies. 
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The  Westinghouse  Integrating  Watt- 
meter was  the  first  induction  meter  ever  placed 
on  the  market.  AH  competing  induction 
meters  have  been  copied  from,  but  never 
equalled  it. 

The  Type  "B"  is  the  latest  design,  re- 
taining all  the  well-known  Westinghouse 
qualities,  with  a  highly  improved  mechanical 
construction.  Its  superior  characteristics  are 
many;  three  of  the  more  advantageous  are  : 

Permanent  Accuracy 

The  accuracy  of  a  meter  is  impaired  by  increased 
friction.  Other  things  being  equal  the  friction  will 
increase  most  rapidly  in  that  meter  which  has  the 
heaviest  moving  part.  The  moving  element  of  the 
Type  "B"  is  the  lightest  of  any  (15  grams.)  In  addi- 
tion it  is  provided  with  a  ball  bearing  at  the  lower  end 
of  the  shaft,  reducing  friction  to  a  negligible  quantity. 

Ease  of  Installation 

The  fact  that  the  Type  "B"  is  a  sealed  meter 
makes  it  easy  to  install.  Other  meters  require  re- 
leasing of  the  moving  element  before  being  placed  in 
service.  The  mechanism  of  the  Type  "B"  is  adjusted 
at  the  factory  ready  for  use  and  is  placed  in  service 
just  as  it  leaves  the  hands  of  the  inspector.  Any  line- 
man who  can  make  proper  connections,  and  take  initial 
reading,  can  place  the  meter  in  service.  If  so  ordered 
the  meters  are  provided  unsealed. 

Ease  of  Adjustment 

If  by  any  accident  the  calibration  of  the  Type  "B" 
is  destroyed,  it  can  be  readily  readjusted  by  moving 
the  slide  which  will  give  the  adjustments  desired. 
The  center  illustration  shows  these  adjustments  (see 
letter  A,B,C,D.)  It  will  be  noted  they  are  all  mechanical 
sliding  adjustments  secured  by  set  screws,  which  can 
be  readily  reached  by  removing  the  cover.  There  are 
no  soldered  adjustments  with  danger  of  damage  from 
acid  fumes. 


WITH  GLASS  COVER. 


Canadian  Westinghouse  Co.,  Limited 

Generatl  Offices  and  Works,  Hatmilton,  Ontatrio 

For  Pa.rticulars  Address  Nearest  Office 
Lawlor  Bldg.,  King  a.nd  Yonge  Streets,  Sovereign  Bank  of  Canada  Bldg.. 

Toronto  Hamilton  Montreal 


152  HoLStintfs  Street 

Vancouver 


922-923  Union  Bank  Building 

Winnipeg 


134  GraLnville  Street 

HaLlifatx 
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MildE  /AicrDphDHE.' 

The  best  TRANSMrTTER 
ir  the  World 

QUEBEC  AGENTS 


SwltcD-Boards  and  Annunciators  f 


Nesspnones,  Montreal 

732  Dorchester  St. 

FIRE  ALARM  APPARATUS  and  I  MONTRBflL 

TELEGRAPH    INSTRUMENTS        @)      Telephone  Mli^.^oo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


WE  RECOMMEND 

MAI6IIIIESE  ^  mm  MEim 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Type 


32-40  Dundas  Street,  London,  Can  Phone 

Dynamos  and  Motors  i 


ultipolar, 
ipolar.  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


SectorJPattern  Illuminated  Dial  Instrument. 


FGXCROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  I^ndon." 

Contractors  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  County  Council,  etc. 

...  MAKERS  OF  EVERY  TYPE  OF  ...  . 

E^lectrical   Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Ftises 
Distf  ibttting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discoxint  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON,  ENGLAND 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE   PHONE  MAIN  3149 

FRED  THOMSON  &  CO. 


110'112~ll^  CRAIG  STREET. 


MONTR.EA  L 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


FIFTEENTH  YEAR.  TORONTO,  MONTREAL  -  NOVEMBER,  1905  -  WINNIPEG,  VANCOUVER  ''^$^.00  Per  Year! 


A.  C.  Indvictiorv  Motors  Direct  Current  Motors 

Single-PKase,  Poly-PhaLse  Constant  Speed 

Standard  Frequencies  and  Pressures  M\ilti-Speed 

The  UNITED  ELECTRIC  COMPANY,  limited,  Toronto,  Ont. 

STORAGE  BATTERIES 


ONE  OF  THE  BATTERIES  INSTALLED   FOR  THE  TORONTO  RAILWAY  COMPANY. 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :      MONTREAL  HALIFAX         OTTAWA         WINNIPEG  VANCOUVER  ROSSLAND 
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The  FIRSTBROOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANl'FACTl'RKKS  OF 

TOPPINS, 

&IDE-BUOCKS 

ANo  CROSS-ARMS 

WKIIK  FOK  P.\RTICULAR&. 


V.  N.  Phillii'S,  President. 


Geo.  H.  Oi.NKY  and,  Secretary-Treasurer. 


1  oni!  Pistance  Telephone  Main  41  iS 

VoltOL  Electric 
Repair  Works 

Electrical  Repairs 
of  all  kinds 
Repaired  and  Reconstrtfcted 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


The  Local 
Hardware  Man 

Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations. His  favor,his  "O.K." 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


JENDERS  WANTED 


tion  and  public  works. 
The    recognised   medium  for 
ments  tor  Tenders. 


ICANADIAN  CONTRACT  RECORD 

TORONTO.  : 


F. 


MONTRBfVb  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrica^l  R.epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Eieciric  Repair  &  Goniraciing  60. 


617  &  619  Lazauchetiere  St. 


Bell  Telephone  Mala  2177 


ZINC  &  ANALGlfNED 
FOR  .^Btr  ^4 


William  St..TORONTO.  Telephone  Main  I7?ft 


Lord  Kelvin's  Pa^tent  ""^.^trSm^nts 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTDl^V^^To^.^Msr-- 


GRAND  PRIX 


PARIS,  J  900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  and  see  that  yon  GET  THEM 
Ammeters  Transmission 
Voltmeters     ■^"•^  Traction 


"  Scale,  "Thistle"  Pattern  \X7.a44«vidfi»*e. 

Illuminated  Dial.  waiTmerers 


Lighting 


STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF.^-^^^i^' 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

C»rM>.diB.n  Branch":  261-287  Devonshire  H/^CTC^^ 

52  AdeleLldr  St.  W..  TORONTO  4-5  Withrop  St.  A 
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McCormick 
T\irbirves 


4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,YorK,pa.,u.s./¥. 

Branch  Office:  176  FEDERAL  STREET,  BOSTON,  MASS. 

Wril6  for  calaiOQue  W  Gontemplating  purctiase  of  Turbines 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public— Designed  for 
Simplicity,  Strength  and  Close  Regulation. 


U/ATER06IS.  BRANTFORD.  CANADA 
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SPARKS. 

Adailional  oU-.-iiiiMl  apivu.ilu-.  is  In-ini;  install 
pv»\\i>r  house  at  Kort  William.  0\\\. 

The  eapilal  stock  of  the  Poinbroke  I'lloi-trie  Lit;lit  Compaii\-, 
Pembroke,  Out.,  has  boon  increased  to  $150,000. 

Mr.  Pick.son.  of  the  Kootenay  Electric  Supply  .S:  (.  onstnu  tion 
Coo>iviny,  .Nelson,  B.C..  has  been  en^ajfod  ncntly  at  Golden 
installinj;  an  electric  plant  there. 

The  Welland  County  Lime  W  orks  C  ompany,  of  Tort  Colboriie, 
Out.,  are  buildin.kr  a  power  house,  in  whicli  llu-y  will  install  an 
electric  lijiht  plant  and  jjas  enj^ines. 

The  Kerr  X'eiretable  Evaporating-  Company  are  inst.illinj;  an 
eleclric  likrht  plant  at  Canning,  N.  S.  It  is  proposed  to  trans- 
mit power  to  Sheffield's  Mills  and  Kingsport. 

About  $i.;5,ooo  worth  of  improvements  are  l  ontemplated  al 
the  Hall  Mines  Smelter  at  Nelson,  B.C.  Those  improvements 
will  include  the  addition  of  motors  sufficient  to  increase  the 
power  from  -'50  to  500  h.p. 

The  Canadian  Oil  &  W  aste  Saving-  Machine  Company,  Limit- 
ed, has  been  incorporated  at  Hrorkxille,  Ont.,  with  a  capital  of 
$,o,ooo,  to  manufacture  machine  s  lor  sopai  at ini;  .-md  reclanmng- 
oil  waste  and  other  substances.  The  directors  are  Messrs.  J. 
H.  Botsford,  W".  S.  Buell  and  V.  E.  Clayes. 

The  ratepayers  of  Exeter,  Ont.,  having  voted  down  the  propo- 
sition to  install  a  municipal  electric  light  plant,  it  is  probable 
that  a  new  contract  will  be  g:iven  to  the  Exeter  Electric  Light 
Company.  In  return  for  a  ten  or  fifteen  year  franchise,  the 
company  would  agree  to  enlarge  and  improve  their  plant. 

The  Shipton  Electric  Company,  of  Vancouver,  B.C.,  have 
moved  from  their  old  quarters  on  Alexander  street  to  Abbott 
street,  where  they  are  continuing  the  business  of  repairing,  sell 
ing  and  installing  electrical  apparatus  of  all  kinds.  Messrs. 
Shipton  are  the  local  agent  for  T.  &  H.  induction  and  direct 
current  motors. 

Although  It  is  only  a  short  time  since  the  Kamloops,  B.C., 


all  probability 
Over  700  new 
t lie  ilem.intl  IV 


m  was  installed,  the  capacity  of  the  genera- 
taxed  to  almost  their  full  capacity  and  in 
ill  need  another  generator  by  next  year. 
ia\e  been  added  during  the  past  year  and 
■ason  has  not  yet  stopped. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  charter  of  the  University  of  the  State  of  New  -York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  facility  it  affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BtLi  wmi  mmi  of  mm 


[fe=g=i=T=t=T=liT=l=ldl=I=l=T=i^^ 


TRANSFORMERS  FOR  SALE 


I  Pactcard  Type  I.  10000  w.  20C0 

a  C  G  E  "  F  9000  "  2080 

,     ■"■  F  5400  "  3080 

••  F  4200  "  3080 

f  "  F  3500  ■'  2080 

.  "  F  3000  "  2080 

^       ■•  •'  F  1800  "  2080 

,1       ■•  "  F  1200  "  2o8o 

,       "  ■•  F  700  ■'  2080 


3  Packard 


400 
1500 
1500  ' 

2500 


to  iou/200 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 
52/104 


THE  MUNICIPAL  ELECTRIC  LIGHT  & 
POWER  PLANT. 

G.  E.  Foster,  Supt.. 

Niagara  Falls,  Ont. 


Please  mention  the  Canadian 
Electrical  News  when 
corresponding  with  advertisers. 


Manifold-Gauze  Garbon  Paper 
Royal  Paragon  Typewriter  Ribbons 


Cantyp; 


Duplicators 


Stencil  Paper  and  Inks 


119  St.  Francois 
Xavier  St., 

Montreal 


A  FINE  STEAM  PLANT 


68  Victoria  St 


'  /  Lui/I  say  without  qualification  that  it  is 
as,fi ne  a  boiler  and  engine  plant  as  I  have  ever 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  working  without  heating  and  abso- 
lutely without  any  noise.  1  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  have  pleasure 
in  dealing  with  you  again  " 
The  above  refers  to  a  350  horse  power  Robb-Armstrong 

Corliss  engine  and  two  J  75  horse    power  Robb-Mumford 

boilers  installed  by  us. 

ROBB  ENGINEERING  CO.,  Ltd. 


AMHER.ST.  N.S. 


Ctona  ai.,    |  .  r  WILLIAM  McKAY,  320  Ossington  Avenue,  Tororito. 

Tn  rnntn  1  ACENTSi  WATSON  jack  &  company  Ben  Telephone  Bldg. 
lUIUniU  nutW  I  O  (^j  p  PORTER.  355  Carlton  St..  Winnipeg. 


Montre&l. 


THE  CANADIAN  ELECTRICAL  NEWS 


November,  1905 
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The  Columbia  River  Lumber  Company,  of  Golden,  B.C.,  have 
recentlv  purchased  a  75  kilowatt  generator  from  AUis-Chalmers- 
BuUock.  This  generator  will  supply  current  for  lighting  their 
saw  mill  at  Golden. 

A  10  kilowatt  direct  connected  AUis-Chalmers-BuUock 
generator,  5500  volt  for  lighting  purposes,  is  being  installed  in 
the  new  C  P.  R.  Kootenay  Lake  steamer  now  in  course  of  con- 
struction at  Xelson,  B.C. 

Mr.  James  Mowbray,  late  superintendent  of  the  Clergue 
mines  at  Sault  St.  Marie,  Ont.,  is  the  inventor  of  a  new  snow- 
plough.  It  is  known  as  a  lift  plow,  and  is  capable  of  clearing  a 
track  covered  six  feet  deep  with  snow  at  the  rate  of  40  miles  an 
hour.     It  lifts  the  snow  and  distributes  it. 

AUis-Chalmers-Bullock,  Limited,  have  just  supplied  a  400  h.p. 
motor  to  the  ^^■hite  Bear  Mine  at  Rossland  for  driving  the  air 
compressor  there.     They  have  aKo   -i)ppl:ed  a     drill  air  com- 


pressor plant  to  the  Dominion  Copper  Company,  of  Phoenix,  for 
the  Rawhide  Mine.  This  compressor  will  be  driven  by  a  75  h  _p. 
AUis-Chalmers-BuUock  motor. 

The  Pittsburgh  Transformer  Company,  Pittsburgh,  Pa., 
report  that  amongst  the  users  of  their  standard  thawing  outfits 
of  last  winter,  L.  A.  Audet,  of  Magog,  Que.,  and  the  superin- 
tendent of  the  waterworks  department,  Sherbrooke,  Que., 
wrote  the  company  stating  the  results  secured  by  the  use  of  this 
method  of  thawing  frozen  pipes.  A  number  of  other  Canadian 
towns  used  these  outfits,  among  these  being  the  Stanstead 
Electric  Company,  Stanstead.  P.Q-,  town  of  Famham,  P.Q., 
Water  &  Light  Department,  Moncton,  X.B.,  and  Richelieu 
WoUen  Mills,  Chambh-  Canton,  P.O.  The  company  states  that 
they  are  prepared  for  a  much  larger  business  with  their  1906 
outfit,  as  it  was  evident  from  the  enquiries  received  late  in  the 
season  last  year  that  a  considerable  number  of  prospective 
customers  delayed  purchasing  until  too  late  and  postponed 
huving  until  the  following  season. 


ELECTRIC  HOISTS 

Where  Electric  Power  is  available  it  is  often  desirable  to  use 
Electric  Hoists  instead  of  Hoisting  Engines. 

We  build  them  of  any  desired  capacity,  single  or  double  drum, 
for  every  service.  Furnished  with  or  without  Motor  as  desired- 
Correspondence  invited. 

The  Jenckes  Machine  Co..  L  imited 

54  LaLnsdowne  Street         -         SHERBROOKE,  QUE. 


WORTHINGTON  TWELVE-INCH,  VERTICAL  VOLUTE  PUMP. 
Designed    for  direct  connection  to  a  vertical-shaft  motor,  capacity 
3,000  gallons  per  minute  against  60  feet  head. 

V    V    These  pumps  are  largely  used  for  pvimping  sewa^ge    V  V 

Ttie  Jonn  MGDouoall  Gaieflonian  iron  Worts 

Goiiipanu,  LlmiiGd 

Builders  for  Canada  ....  MONTR.EAL 
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h.lhurls  lUllloL-k   

\  Mi-rullrch  Co  


ENGINES  (GAS  AND  GASOLINE). 

:oU\u-  &  .\KCull.K-li  (\)  

ll.>"uUon  Mli;,  ('....Wm  

ELECTRICAL  SUPPLIES. 

Honu.nd  \  Co.,  C.  W  


LO. 


CjW 


D.iwson  .V  Co.,  J.  A  

Electrical  Repair      -Supply  Co. 

Forman,  joiin  

Jones  .V  Moore  Electric  Co... 
Kelvin  \-  laiius  White,  Ltd  .... 

Midland  kloctric  Co  

Munderloh  >!v:  Co  

Ness,   McLaren  &  Bate  

Northern  Electric  &  Mfg.  Co.  .  .  . 

Pringle  Co.,  The  R.  E.T  

Packard  Electric  Co  


ELECTRICAL  INSTRUMENTS. 

Foxcroft  &  Duncan  

Kelvin  &  James  White,  Limited   

Weston  Electrical  Instrument  Co   


GENERATORS. 

Allis-Chalmers-Bullock  

Canadian  General  Electric  Co  

Canadian  Westinghouse  Co  

Electric  Repair  and  Contracting  Co  . . 
Electrical  Construction  Co.  of  London. . 

Packard  Electric  Co  

Pringle  Co.,R.  E.  T  

Thompson  &  Co.,  Fred  

United  Electric  Co  


vni 
IV 
I, IV 


IRON  SHEETS  AND  BARS. 

Turner  Bros  

INJECTORS. 

Penberthy  Injector  Co  

JUNCTION  BOXES. 

Chase-Shawmut  Co  


LIGHTNING  ARRESTERS. 

Kelvin  &  James  White,  Limited  

Pringle  Co.,  R  E.  T  


LAMPS. 

Al  is-Chalmers-Bullock  

Canadian  General  Electric  Co  

Canadian  Westinghouse  Co  

Electric  Repair  and  Contracting  Co. 

Forman,  John  

Packard  Electric  Co.,  The  

Pringle  Co.,  R.  E.  T  

Sunbeam  Lamp  Co  

Thompson  &  Co. ,  Fred  

MAGNET  STEEL. 


METERS. 

Packard  Electric  Co   ■  . 

OFFICE  FURNITURE. 

Canadian  Office  &  .School  Furniture  Cn 


POLES 


Woodman  Bros   ^ii 

PUMPS. 

AlIis-Chalmers-BuUock   vii 

Goldie  &  McCulloch  Co   viii 

McDougall  Caledonian  Iron  Works, John  iv 

PULLEYS. 

Goldie  &  McCulloch  Co   viii 

REPAIRS  (ELECTRICAL  1 

Collyer  &  Brock   x 

Chase-Shawmut  Co   xiii 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   IV 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   ii 

SWITCHES. 

Berlin  Electric  Co   v 

Bongard  &  Co.,  C.  W   iv 

Chase-.Shawmut  Co     xiii 

Hdl  Electric  Switch  Co   x 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Electric  Repair  and  Contracting  Co.  .  .  II 

Electric  Construction  Co.  of  London   IV 

Foxcroft  &  Duncan    IV 

Hill  Electric  Switch  Co    x 

Kelvin  &  James  White,  Limited    II 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  R  E.  T   viii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co   I, IV 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  &  Mfg.  Co   xi 

Ness,  McLaren  &  Bate   IV 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co.,  John   xiii 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   xi 

TURBINES. 

Allis-Chalmers-Bullock   vii 

Hamilton  Mfg.  Co.   Wm   xiv 

Jenckes  Machine  Company    iii 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

Allis-Chalmers-Bullock    vii 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.    .  .  II 

Packard  Electric  Co   v 

Pittsburgh  Transformer  Co   ix 

Pringle  Co.,  The  R.  E.  T  

Thompson  &  Co.,  Fred   

United  Electric  Co.  .   


Vlll 

IV 
I,  IV 


TESTING  LABORATORY 

Plews  &  Trimingham  


WIRES  AND  CABLES 

Canada  Metal  Co   II 

Chase-Shawmut  Co   xiii 

Philips  Electrical  Works,  Eugene  F   II 

Wire  &  Cable  Co   i 


Made  by 
Hart  Mfg.  Coy. 


"Diamond  H"  Switches 

Push  Flu<^h  Switches 

Flush  receptacle  and  Plug' 

Automatic  Door  Switches 

Rotary  Flush  Switches 

Steel  Wall  Appliances 

Rotary  Standard  Switches 

Send  for  CatalOf/ue  It. 

.    .    .    Agents    .    .  . 

C,  W.  BONGARD  &  COr, 

ToroMito,  CBlYXSL^LSI, 
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SPARKS. 

The  Papineauville  Electric  Company  have  taken  injunction 
proceedings  against  George  S.  Hay  to  restrain  him  from  using  a 
dam  on  the  Nation  river. 

The  two  daily  newspapers  of  \'ictoria,  B.C.,  have  each  been 
investing  in  motors.  The  Colonist  Printing  and  Publishing 
Company  have  purchased  a  30  h.p. ,  3  phase,  220  volt  induc- 
tion motor  and  the  Times  Company  a  20  li.p.  motor. 

The  Hinton  Electric  Company,  of  \'aiu  ou\ i  i ,  have  supplied 
two  double-drum  electrically  direct  driven  hoists  coinplete  v  ith 
15  h.  p.  motors  and  series  parallel  controllers  for  hoisting 
purposes  for  the  work  on  the  new  post  office  in  that  city. 

The  city  of  Victoria  has  purchased  from  the  Hinton  Electric 
Company  one  150  k.  w.,  2200  volt,  2  phase  A.  C.  generator 
complete  with  exciter  and  switchboard,  al'-o  one  lunulred  and 
fifty  7'5  ampere  long  burning  enclosetl  series  alterTiating  arc 
lamps;  five  50-light  regulating  transformers;  li\e  so-liglil  arc 
lighting  panels,  with  instruments  and  oil  sw  iielies  i  omple  i-. 

The  use  ot  private  electric  lighting  systems  in  saw  mill  plants 
in  British  Columbia  is  rapidly  growing.  During  the  past  few 
weeks  the  Hinton  Electric  Company  have  supplied  the  following 
mills  with  electric  lighting  apparatus:  The  Ladysniiih  Lumber 
Company,  Ladysmith,  one  6-k.w.  1  to  volt  D.C.  lighting  gener- 
ator; British  Lion  Milling  Company,  Hazelmere,  a  complete 
lighting  plant  including  5  k.  w.  dynamo,  and  6x6  automatic 
vertical  engine  for  driving  same;  and  the  Vancouver  Sash  and 
Door  Company,  one  6  k.w.  110  volt  lighting  dynamo.  The 
Brunette  Saw  Mills,  of  New  Westminster,  have  purchased  an 
electric  crane  complete,  to  be  used  for  loading  heavy  limbers. 

The  town  of  Arrowhead,  B.C.,  will  shortly  enjoy  electric 
lighting  facilities,  an  arrangement  having  recently  been  con- 
sumated  between  the  Big  Bend  Lumber  Company  and  a  majority 
of  the  inhabitants  of  the  town  whereby  the  company  will  supply 
electricity  from  their  plant.  Mr.  J.  E.  Spurling,  of  the  Lawrence 
Hardware  Company,  Revelstoke,  has  been  engaged  for  the  past 
few  weeks  wiring  the  various  buildings  and  directing  the  con- 
nections with  the  power  house.      All  the  business  places  and 


practically  all  the  residences  of  any  size  are  being  wired.  The 
wires  leading  from  the  electric  light  station  are  two  circuit 
connected  parallel  for  full  load  and  are  arranged  so  that  the 
voltage  in  the  town  can  be  regulated  from  the  switchboard.  A 
45  k.  w. ,  1 10  volt  direct  current  generator  is  capable  of  supplying 
sufficient  light  enough  for  the  whole  town,  besides  the  amount 
necessary  for  lighting  of  the  mill. 


B.  &  W. 

-  flytoiiiaiic  Time  SwlicH 


Don't  waste  your 
current.  Let  a  B.  &  W. 
Automatic  Time  Switch 
control  your  window 
lights  and  signs.  Always 
on  time.  Type  A  turns 
"  off."  Type  B  turns 
"  on  "  and  "  off." 

Simple—  Reliable — Moderate 
Price 

Send  for  Circular 


—  Manufactured  by- 


The  BERLIN  ELECTRIC  CO., 


BERLIN. 
ONT. 


PACKARD  , 

TRANSFORMERS  ^ 


The  Best  That  Money  Can  Buy 

Designed  to  Meet  the  Most  Rigid  Specifications 
— Built  to  Stand — 
Capacities  from  i  to  500  k.w. 

The  PACKARD  ELECTRIC  CO.,  Limited 

ST.  CATHARINES 
MONTREAL  WINNIPEG 
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TRADE  NOTES. 

The  Kobertson  .M;ii-liinory  Coinpaiiy,  l.imiu-il,  has  roioiilly 
been  orgaiiizeil  at  W'elland.  ^"'ni.,  Ivi  nuunit.ii-tiuo  hoisting' 
machinery  and  contractors'  plant.  1  he  otVu-ois  ot  the  company 
are:  Alexander  Robertson,  presiilont ;  W.  Smhcrlaiul,  vice- 
president;  C  H.  Hanson,  secretary-troasm  oi . 

The  Duncan  Electrical  Company,  I.iniiicil,  rict-nily  in- 
corporated in  Montreal,  ha\  c  opened  np  .1  nia mi l.ii  1  m  iiit; 
business  and  will  make  electric. il  snpplies  piineipalix  li  oni  ilu  ii 
own  patents.  It  is  the  intention  to  build  lamp  yiianls  and  .ill 
lines  and  finishes  of  sockets,  rosettes  and  receptacles,  also 
stamped  and  sheet  metal  specialties.  They  aie  .il  pn-senl 
ofTerinjr  to  the  ti-.ule  a  slicel  met.il  l.imp  nuaril  manufactured 
under  their  own  patents. 

The  confidence  of  Cob.ili  miners  in  the  luture  of  Ih.il  district  is 
shown  by  the  scale  on  which  the\  .ere  im  esiim;  in  mining- m.u  hin- 
ery.  M.  J.  O'Brien  &  Companx  ,  u  hose  mine  is  i<n  llie  ed-e  of 
t'obalt  Lake,  recently  bought  from  Alhs-i  h.ihm  rs  nulloek.  Limit- 
ed, a  complete  power  house  eiiuipmem  ,  iiuliRlini;  boik-is,  hoisl- 
ing- engines,  y  drill  compressor  plant,  boik  i-  feeil  pump,  l;uL;e 
general  supply  pump,  and  high  speed  entjine  aiul  i;eTiei;ilor  liir 
electric  lighting.  The  compressor  is  of  the  Ingersoll-.Sergeant 
self-contained  type  and  the  whole  machine  is  mounted  on  a  con- 
tinuous box  girder  fr.imc  specially  designed  for  heavy  mining 
work. 

The  L  nited  Gas,  Kiev  trie  Light  cSc  Kuel  Company,  Sandy  Hill, 
N.  v.,  report  that  the  lirst  three  weeks  Ihey  had  their  Pittsburgh 
thawing  outfit  in  oper.ilion  \  \\cv  look  in  sev  en  ami  one-half  times 
the  cost  of  the  outlit,  and  nunu-i  oiis  other  iil.ints  have  reported 
excellent  receipts  from  this  source.  It  is  evident  that  under 
favorable  conditions  a  wide-awake  station  manager  should  not 
only  pay  for  his  outfit  completely  in  the  course  of  a  week  or  ten 
days  operation,  but  should  derive  a  revenue  of  several  hundred 
dollars  a  week  as  long  as  the  cold  weather  cont  nued.  The  Pitts- 
burgh Company  wishes  to  urge  those  interested  to  make  enquiry 
regarding  price  ami  siTure  promise  of  delivery  early  in  the 
season,  for  if  this  is  delayed  the  factory's  capacit}  may  be  over- 
taxed. 


SPARKS. 

The  City  Council  of  Prantford,  Ont. ,  have  given  a  new  con- 
tract for  street  lighting  to  the  Brantford  Electric  &  Operating 
•Company. 

The  Il.imiltim  Cataiael  Power,  Light  &  Traction  Company 
will  shortly  h,i\i'  tlie  extensions  to  their  power  plant  completed. 
I  hey  h,i\f  installcti  new  turbines  and  made  many  other  improve- 

flu'  l.'i(\  L'ouneil  of  Chatham,  Ont.,  have  rejected  the  pro- 
position niaek-  by  the  Chatham  Gas  Company  to  furnish  electric 
lighting,  and  accordingly  will  take  steps  to  improve  the 
municipal  plant.    A  new  dynamo  will  be  purchased. 

The  City  Council  of  Halifax,  N.S.,  have  appointed  a  com- 
mittee to  secure  information  regarding  the  cost  of  electric  light- 
in-.  The  contract  with  the  Halifax  Electric  Tramway  Com- 
pany expires  on  July  ist,  1906. 

I'lu'  C  anadian  General  Electric  Company  will  supply  the  meters 
1  equii  ed  tluring  the  coming  year  by  the  Corporation  of  Orillia, 
c'»nt.  Mr.  J.  B.  McRae,  C.E.,  of  Ottawa,  has  been  instructed 
by  the  Council  to  prepare  plans  for  a  new  cement  dam  at  the 
power  house  at  Ragged  Rappids,  to  be  built  next  spring. 

The  British  Columbia  Electric  Railway  Company  recently 
distributed  among  their  employees  the  sum  of  $17,000,  each 
employee  receiving  $40.  This  sum  represents  the  annual 
dividend  distribution.  This  company  enjoy  the  distinction  of 
being  the  only  street  railway  company  that  has  a  profit-sharing 
system  and  divides  a  percentage  of  the  dividends  among  the 
employees. 

The  Queen  Victoria  Niagara  Falls  Park  Commissioners  re- 
cently considered  the  application  of  the  International  Railway 
Company,  operating  the  Niagara  Falls  Park  &  River  Railway, 
for  permission  to  use  some  of  the  electric  energy  generated  at 
their  power  house  in  the  park  for  traction  purposes  on  the 
American  side.  The  commissioners  decided  to  den)-  the  appli- 
catio'1  on  the  ground  that  such  a  permit  might  engender  dis- 
putes between  the  city  and  the  railway  companv,  both  of  which 
t  ike  water  from  a  common  intake. 


SUNBEAM 

The  High  Priced  Lamp 

Manufactured  by 

The  SUNBEAM  INCANDESCENT  LAMP  CO. 

of  Canada  Limited 

Main   Office:  TORONTO         "  Fa^ctory.  ST.  CATHARINES 


W.  ).  PLEWS  Bell  Telephone  Main  1763  C.  L.  TRIMINGHAM 

Plans       [icPTDiniii  iM^DCPTiniii  DiiDcmi  fiiiin  imm  niDnDfiTnov  Tests 


Specifications       ui-i-u  i  m  wni   mwi  i-ui  lun   uununu  iiiii/    ii.\/iiiiu  1.II1/V/IIIII  v/iii  Supervision 

—  40  HosDital  and  22  St.  John  Streets,  MONTREAL 

Fvilly  Eqviipped  LeLboraLtory  for  the 
Testing  of  AppaLre^^tus  ^rvd  Fittings 


Inspections  Made  of  Electrical  P^quipment  such  as- 


ELECTRIC  LIGHT  AND  POWER  PLANTS        WIRING  INSTALLATIONS 

WIRELESS  TELEGRAPH  EQUIPMENTS  BURGLAR  AND  FIRE  ALARM  AND  OTHER  CALL  SYSTEMS 


Certificates  Accepted  by  the  Canadian  Fire  Underwriters'  Association. 
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ALLIS-GHALMERS-BULLOOK 

LIMITED 


A  view  of  the  East  Toronto  Lijjliting  Plant  showing  one  of  our  150  li.w.  Ahernating  Currenl  f.oncrators  driven  by  a 
Goldie  &  McCulloch  Corliss  Engine. 


ELECTRIC  LIGHT  AND  POWER  PLANTS 


ALTERNATlNti  CURRENT — Helled,  engine,  flywheel   and  waterwheel  types  of  generators,   frequency  changers, 
motor  generator  sets,  synchronous  and  induction  motors,  transformers,  rotary  converters. 

DIRECT  CURRENT — Belted  and  engine  type  motors  and  generators,  small  bipolar  and  nniltipolar  motors  and 
generators,  teaser  equipments  for  printing  presses,  multiple  voltage  balancing  sets,  switchboards. 


Works :  MONTREAL 
IrticKs  i  HALIFAX,  TORONTO,  WINNIPEG,  NELSON.  VANCOUVER 


mil  CANADIAN  ELECTRICAL  NEWS 


November,  1905 


The  Loniloii  Kl 
new  boiler  house. 

Messrs.  Bowou  A:  (."onu 
Burritt's  Rapids,  Out. 

The  niteiviyers  ot'  l..ul 
down  the  proposition  tor  t 
trie  lipht  plant. 

A  public  meetini;-  will 
Toronto.  Ont. ,  to  disei 
eleetrie  lijjht  plant. 


SPARKS. 

Company,  l.ondi- 


1,  1?.C..  01 
V  10  insiall  , 


Oclob 
inil  opo 


kol.\  1h< 
s  iho  a 


building 

iKlUing- 

7II1  VOtl 
I-  an  oU- 


slallin.n- 


The  St.  Johns  Electric  Light  Company,  St.  Johns,  Que.,  are 
now  running  on  power  supplied  from  Chambly.  The  company 
will  I  t-lain  (1umi-  stoain  plant  as  a  reserve. 


i  ho  t  0111: 
the  .Smith's 


I  ol  Sinilli's  Kalis,  Ont.,  have  refused  an  offer  of 
il  [H-r  yt  ai-  for  57  arc  lights  for  the  streets  from 
ills  larrlT-io  Li,L;ht  Company. 

;hlin.i;  plant  at  Calgary,  N.W.T.,  which  has  been 
■ost  or$()0,ooo,  has  been  put  into  operation.  The 
Ic  of  supplying,  in  addition  to  the  street  arc  lamps. 


antlesccnt 
>Eis  for  don 


ng,  in  additi( 

but  it  is  understood  that  less  than  40 
siT\  il  rs  have  thus  far  been  secured. 


17X3011.  Mi[  mm  11 


D>ect  connected  to  150  K.  W.  Alternating 
Current  Generator,  installed  for  Corporation 
of  Ea>-t  Toronto.  This  Engine  runs  at  120 
rt-voluiions  per  minute. 


We  make  a  specialty  of  engines  for  driving 
direct  connected  alternators  which  are  re- 
quired to  run  in  parallel.  The  regulation 
obtained  by  our  governor  is  exceptional. 


THE  COLDIE  &  McGULLOGH  CO.,  LIMITED 


GrtLT, 


ONTfVRIO.  GflNf\Df\ 

1  Engines  Ideal   Engines,  Gas   and  Gasoline  Engines,  Boilers,  Steam  and  Power  Pumps 


We  Make  Wheelock  Engrines  Corli  _  ^_ 

Wheels.  Oatmeal  Mill  Machinery,  Flour  Mill  Machinery,  Gyrators,  Wood- Working  Machinery!  Shingle  Machinery.  Heading  ar^d 
Stave  Machinery, Wood  Rim  Split  Pulleys,  Iron  Pulleys,  Shafting,  Hangers,  Gearing,  Couplings,  Friction  Clutch  Couplings,  Clutch  Pull- 
eys. Safes,  Vaults  and  Vault  Doors, 


HUBBELL  SHADE  HOLDER 


This  Holder  is  made  in  two  parts,  consistinj>-  of  a  Slit  S.rew 
Collar  and  Holder. 

It  may  be  attached  to  any  standard  socket  without  the  use  of 
tools,  and  is  as  firmly  held  in  place  as  if  it  were  a  part  of  the  shell 
itself,  holding  the  shade  or  globe  in  a  direct  or  true  center,  and  its 
rigidity  prevents  (by  ill  use  or  otherwise)  the  shade  from  being 
sprung  from  a  correct  position. 

There  are  no  projecting  screws  or  lugs  to  present  an  unsightly  appearance. 

Code  Word  List  No.  Factory  No.        Std.  Pkg. 

Peleium  '7484  5339  2^2"  Per  Gro.  5  Gro. 

Pelekyde  17485  5340  3X"  Per    "    t  " 

Manufactured  and  sold  in  Canada  under 
Hubbell  Canadian  Patents  by 

R.  E.  T.  PRINGLE  CO.,  limited 

Ma-unfacturers  a-nd  Dealers  in 

ELECTRICAL  APPARATUS  AND  SUPPLIES 

ST.  JOHN,  N.B.  MONTREAL,  QUE.  TORNOTO,  ONT. 

Show  Koort^.  18  VICTOKIA  SQ.,  MONTREAL 
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NEW  SWITCHES. 

The  well  known  supply  house  of"  John  Forman,  Montreal,  has 
recently  distrihutotl  to  the  trade  an  attractive  pamphlet  illustrat- 
ing the"\os<,  ru  "  key  arm  switch  and  the  "  Sarco  "  pendant 
switch,  both  of  which  articles  have  recently  been  placed  on  the 
market.    These  switches  can  be  applied  to  a  great  many  uses. 


"  Sarco  "  Pendant  Switc  h. 


The  "  Noscru  "  switch  has  been  designed  to  take  the  place  of 
the  unsightly  key  socket  on  an  electric  light  fixture  and  is 
tested  to  carry  three  amperes.  The  poiulant  switch  is  very 
neat  in  appearance  and  is  especially  adapt. h1  lor  lixture  work. 
It  will  not  burn  out  on  ten  ampeies  and  ^  >insc(.|uciitly  it  can  be 
used  on  all  arc  lamps.  It  Is  inipossihle  toi  it  to  get  grounded  or 
short  circuited,  and,  having  an  interchangeable  reduction  bush- 
ing, can  be  used  for  reinforced  portable  new  code  lamp  cord  as 
well  as  for  the  regular  cord.  Mr.  Forman  is  carrying  a  stock 
of  the  pendant  switches,  for  which  he  is  receiving  large  orders. 


ELECTRICAL  INSPECTION  BUREAU. 

Among  the  firms  registered  in  Montreal  during  the  past 
month  we  notice  the  Electrical  Inspection  Bureau  and  Testing 
Laboratory,  the  new  firm  being  an  outcome  of  the  Electrical 
Inspection  Bureau  operated  for  the  past  ten  years  by  Mr.  W.  J. 
Plews  in  connection  with  his  consulting  work.  The  new  con- 
cern will  be  operated  jointly  by  Mr.  VV.  J.  Plews  and  Mr.  C.  L. 
Trimingham,  of  Montreal.  Mr.  Trimingham  is  a  graduate  of 
McGill  University,  being  late  of  the  engineering  staff,  and  has 
also  had  considerable  experience  in  the  practical  field. 

The  intention  of  the  new  firm  is  to  continue  the  supervision 
and  inspection  of  general  electrical  installations  and  to  issue 
ceitificates  on  same  ;  in  addition  it  is  proposed  to  undertake  on 
a  large  scale  the  testing  of  all  kinds  of  electrical  apparatus  and 
fittings  and  a  general  consulting  engineering  business,  and  for 
which  we  understand  a  very  complete  and  flexible  equipment 
has  been  installed.  ■  Such  a  laboratory  must  necessarily  fill  a 
long  felt  want,  as  it  is  the  only  concern  of  this  kind  in  Montreal, 
if  not  in  Canada,  w  liei  e  not  only  elei  trical  manufacturers  and 
supply  men,  but  the  general  public,  can  have  tests  made  at  any 
time,  and  at  a  charge  which  would  be  small  in  comparison  with 
the  cost  of  equipping  and  maintaining  a  laboratory  of  their  own 
for  such  intermittent  work. 

Especially  in  these  da)'s  when  one  hears  so  much  of  disputes 
between  light  and  power  companies  and  their  customers,  it  is 
both  usetul  and  comforting  to  the  general  public  to  know  that  it 
is  possible  to  have  the  services  of  a  competent  and  impartial 
concern,  to  whom  all  disputes  can  be  submitted. 


Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  will  purchase 
for  the  Ogilvie  Flour  Mills  Company,  for  operating  their  large 
mills,  elevators,  etc.,  at  Winnipeg  and  Fort  William,  the  follow- 
ing electric  .apparatus:  One  900  k.w.  2,200  v.  synchronous  motor; 
one  800  k.w.  2,200  v.  induction  motor;  one  250  k.w.  2,200  v.  in- 
duction motor;  three  100  h.p.  2,200  v.  induction  motors;  three  50 
h.p.  imluction  motors;  two  motor-driven  turbine  fire  pumps;  two 
motor-driven  circulating  pumps,  and  eighteen  small  induction 
motors,  switchboards,  transformers,  etc.  The  mills  at  Winnipeg 
will  be  operated  by  power  received  from  the  Winnipeg  General 
Light  and  Power  Company.  This  power  is  expected  to  be  ready 
for  service  about  March  ist,  igo6.  The  mills  and  elevator  at 
Fort  William  will  be  operated  from  the  Kaministiquia  Power 
Company's  new  power  development,  which  is  expected  to  be 
ready  about  Jime  1st,  1906. 


ThoLwing 

Frozen  Pipes. 

Almost  any  old  rig-  will  thaw  out  pipes  but  there  is  only  one  way  to 
do  it  rapidly  and  safely — use  the  Pittsburgh  1906  Thawer.  With  plenty 
of  current,  plenty  of  voltage,  and  all  under  perfect  control,  this  is  the  best 
outfit  ever  made  for  this  purpose.  The  preliminary  book  was  mailed 
November  fourth  ;  if  you  did  not  get  your  copy,  write  for  another  and  ask 
for  (confidential)  book  of  operating  instructions  and  quotation  on 

The  1906  Thawer 


Pittsburgh!  Transformer  Company 

Pittsburgh.  Pa. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 


Also  >la.r\ufRct\jre 


Corvdviit    Boxes,   Bvishings,  Lockrvvits    a^nd  Fittings 
of   every    description,   a^s   well    OlS   Knife  Switches 
and   Enclosed   Fvises.  v< 
GET  OUR  PRICES  BEFORE  ORDERING. 


LINE     AND   CONSTR-UCTION  MATERIAL 


I  KKL  POLES 
TIES 

HANGERS 

STRAIN  INSULATORS 

WOODEN  POLES 

CAR  SEATS 

TROLLEY  BASES 

WHEELS  AND  HARPS 

FIELD  COILS 


lARE,     RUBBER    COVERED  AND 
WEATHERPROOF  WIRES  AND 

CABLES 

EARS 

STOMBOUGH  GUY  ANCHORS 
.  -  .  -  .  - 

TROLLEY  CORDS 

INSULATING  MATERIALS 
CAR  CURTAINS 

TROLLEY  POLES 


LIGHTNING  ARRESTERS 
BRACKET  ARMS 

RAIL  BONDS 

INSULATORS 

GUY  WIRE 

GEARS  AND  PINIONS 

ARMATURE  COILS 

HARD  FIBRES 

TAPES 


and  Street  Railway  and  Electrical  Material  of  Every  Description. 
J. 


MONTR.EAL,  QUE. 


1 


r 


I  THE  HILL  ELECTRIC  SWITCH  CO.,  LIMITED 

™  *  MANUFACTURERS  OF  A  FULL  LINE  OF 

Knife  Switches,  QlIso  P©Lnel  Boatrds 


Switchboards  and  Electrical  Speciahies 


Prices  Furnished  on  Application. 
Send  Us  Your  Switchboard  and 
Panel  Board  Specifications. 


1320  St.  La.wrence  Street 

^MONTREAL 


a  ^  ______  5 


The  Reason.  "WHY" 

The  Share-holders  are  well  pleased  with 

THE  TREASURER 
The  Treasurer  is  beaming  benignly  upon 

THE  BOOK-KEEPER 
The  Book-Keeper  forgets  to  cuff 

THE  OFFICE  BOY 
The  Office  Boy  never  thinks  now  of  kicking 

THE  DOG 


Is,  BECAUSE  Dividends  are  good  and  regular,  and  the  balance 
is  comfortable  and  on  the  rijjht  side. 
AND  AGAIN  "WHY"? 


BECAUSE 

THE  MANAGER  has  brains  and    uses    them.    He  is  increasing  his  day- 
load  by  getting  his  customers  to  use  ELECTRIC  SAD-IRONS,  HEATERS, 
BROILERS,  TOASTERS,  SOLDERING  IRONS,  GLUE  POTS,  ETC. 
Everybody  is  Happy  ! 
Write  for  Catalogvies  aLnd  Prices  to 

JOHN  FORMAN  '"^S 


CANADIAN 

ELECTRICAL  NEWS 


AND 
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Power  and  Lighting  Plant  of  the  *'Free  Press"  Building,  Winnipeg 


The  new  building-  of  the  Winnipeg  Free  Press  is  the 
largest  in  the  Dominion  of  Canada  devoted  to  news- 
paper publication.  Security,  convenience  and  beauty 
are  the  three  considerations  paramount  in  its  con- 
struction. The  massive  pressed  brick  and  stone  ex- 
terior, strong  as  it  appears,  is  but  an  outer  shell,  the 
building  being  structurally  a  steel  cage,  its  columns 
and  girders  being  completely  enclosed  in  brick,  terra 


The  "Free  Press"  publishing,  as  it  does,  both  a 
morning  and  an  evening  edition,  some  part  of  the 
plant  is  in  operation  every  hour  of  the  twenty-four. 
Through  the  day  the  current  required  for  lighting 
purposes  is  small  and  at  certain  hours  of  the  night 
the  power  lines  are  also  carrying  a  comparatively 
light  load.  This  small  unit  was  installed  to  relieve  the 
large  engines  and  generators  of  their  light  duties. 


cotta  or  other  fire-resisting  material.  The  floors 
throughout  are  of  concrete,  strengthened  and  braced 
by  heavy  steel  netting  buried  in  the  material. 

The  power  and  lighting  plant  of  the  "Free  Press" 
building  consists  of  three  units,  as  follows  : 
One  1 20  h.  p.  Peerless  engine,  direct  connected 
to  a  75  k.  w.  Bullock  generator  supplying  cur- 
rent for  power  purposes  at  500  volts;  one  80  h.p. 
Peerless  engine,  direct  connected  to  a  50  k.  w.  Bullock 
generator  supplying  current  for  lighting  circuits  at  1 10 
volts,  and  one  20  h.p.  engine  driving  two  belted 
machines,  one  of  which  generates  current  at  a  potential 
of  500  volts,  the  other  at  110  volts.  These  small 
generators  (14  k.  w.)  are  driven  by  clutch  pulleys 
mounted  on  the  engine  shaft  and  can  be  operated 
independently  or  together,  as  desired. 


SvvrrcHBOAKi). 


The  steam  generating  plant  comprises  three  tubular 
boilers  each  of  100  h.  p. 

It  may  be  here  stated  that  the  individual  motor 
system  obtains  in  every  department  where  electrical 
power  is  used.  There  are  in  all  33  motors,  varying  in 
capacity  from  %  h.  p.  driving  each  linotype  machine, 
to  35  h.  p.  driving  the  Hoe  Quad  press.  This  large 
machine  is  operated  by  the  Kohler  system  of  speed 
control,  a  brief  description  of  which  may  be  of  some 
interest.  In  this  system  two  motors  are  used,  one  of 
5  h.  p.  for  starting  the  press  and  running  at  the  slow 
speeds,  the  other  of  35  h.  p.  for  the  higher  speeds.  A 
number  of  push  button  stations  (8  in  this  particular 
instance)  are  attached  to  the  frame  of  the  press 
and  so  placed  that  a  station  will  be  within  easy 
reach   of  tlie   pressman  at  all  times.     \\:\ch  of  these 


TME  CANADIAN  ELECTRICAL  NEWS  Noven^ber,  . 


stations  contains  tliree  push  buttLins  as  well  as  a  safety 
switch. 

The  switchboard,  which  is  of  blue  X'irginia  marble 
and  upon  which  is  mounted  the  various  switches  and 
devices  for  controllings  and  reg-ulating  the  speed  of  the 
motors,  is  placed  conveniently  near  the  press.  In 
starting-,  the  attendant  pushes  the  button  marked 
"on".  This  closes  the  circuit  in  the  coil  located 
immediately  back  c">f  the  crosshead  and  releases  the 
mechanism  which  supports  it  at  its  upper  position. 
.■\s  the  crosshead  descends,  the  switch  of  the  starting 
motor  is  automatically  closed  and  the  press  starts. 
.'\t  each  push  of  the  button  the  crosshead  descends  a 
certain  distance,  the  motor  responding  with  an  in- 
crease of  speed.  At  the  point  where  the  small  motor 
attains  its  highest  speed  the  switch  of  the  large  motor 
automatically  closes  and  the  starting  motor  is  relieved 
of  the  load.  .As  the  crosshead  still  further  descends  in 
response  to  the  push  of  the  button,  the  large  motor 
gradually  increases  in  speed  until  the  small  motor 
slows  down  until  a  point  is  reached  about  half  way  in 
the  travel  of  the  crosshead,  when  the  small  motor 
stops.  As  the  crosshead  nears  the  bottom  of  its 
stroke  the  resistance  in  the  armature  circuit  is  entirely 
cut  out  and  the  motor  is  running  at  its  normal  speed. 
Hurry  up  speeds  are  gained  by  allowing  the  crosshead 
to  descend  further,  when  it  introduces  resistance  in  the 
shunt  field.  The  off  button  is  used  for  reducing  the 
speed  or  gradually  slowing  down  preparatory  to 
stopping.  By  pushing  this  button  a  circuit  is  estab- 
lished in  the  large  coil  which  controls  the  crosshead 
and  it  ascends,  restoring  the  resistance  in  the  armature 
circuit  and  thus  regulating  the  speed  of  the  motor. 

The  stop  button,  as  the  name  implies,  is  used  when, 
through  the  breaking  of  the  paper  or  from  any  other 
cause,  it  is  necessary  to  stop  the  press  at  once. 
Pushing  this  button  opens  the  circuit  in  the  coil  of  the 
main  switch,  allowing  it  to  drop,  at  the  same  time 


Thk  "  Frkf.  l^Ri-.ss  "  1'lan  i     120  H.  p.  Leonard  Peerless 
Engine  Direct  Connected  to  75  K.  W.  Bullock 
Generator. 


completing  a  circuit  through  a  resistance  coil  in  series 
with  the  armature,  which  acts  as  a  dynamic  brake, 
bringing  the  machine  speedily  to  rest. 

The  function  of  the  safety  switch  in  connection  with 
the  push  button  stations,  is  to  provide  every  man 
working  about  the  press  with  the  means  of  protecting 
himself  against  accident,  through  the  machine  being 
inadvertently  started  while  he  is  in  a  position  in  which 
he  might  be  caught  by  the  moving  cylinders.  The 
wiring  of  the  station  is  so  arranged  that,  when  any  of 


the  safety  switches  are  thrown,  the  circuit  of  the  "on" 
button  in  each  station  is  open  and  it  is  impossible  to 
start  the  press. 

The  practical  operation  of  the  system  is  very  satis- 
factory, affording  as  it  does  every  facility  for  the 
complete  control  of  the  machine,  and  that  too,  at 
a  number  ot  different  points,  the  pushing  of  a  button 


Pi  SH  Button  Controlling  Apparatus  for 
Hoe  Quad  Press. 

being  all  that  is  necessary  to  effect  any  desired  change 
in  the  running  of  the  press. 

The  Webster  system  of  heating  is  used  throughout 
the  building. 

Careful  provision  is  made  to  guard  against  a  break- 
down of  the  power  and  lighting  plant.  One  huge 
boiler  is  always  in  reserve.  A  duplicate  power  and 
lighting  plant  is  ready  to  start  up  at  a  moment's 
notice,  and  even  in  the  event — a  remote  one — of  the 
duplicate  plant  breaking  down,  a  third  is  available  in 
an  instant  through  a  conduit  connection  with  the 
power  and  lighting  plant  of  the  Winnipeg  Electric 
Street  Railway  Company. 

The  mechanical  superintendent  of  the  whole  plant  is 
Mr.  R.*J.  Buchanan,  who  is  well  qualified  to  take 
charge  of  this  splendid  plant — a  credit  alike  to  the 
owners  and  to  Western  Canada. 


INCANDESCENT  LAMPS  IN  COAL  MINES. 

It  is  well  known  that  the  ordinary  incandescent  lamp 
radiates  an  appreciable  amount  of  heat.  This  is  a  fact 
to  be  borne  in  mind  always  by  window  dressers  and 
others  who  are  tempted  to  place  the  lamp  in  juxta- 
position to  combustible  material.  There  is,  according 
to  the  London  Times,  another  possible  danger,  and 
that  is  in  coal  mines.  Experiments  by  M.  F.  Holliday 
of  the  Littleburn  Colliery  have  shown,  it  is  said,  that  a 
loo-voIt  i6-candlepower  lamp  is  capable  of  causing 
smoke  to  rise  within  three  minutes  when  embedded  in 
coal  dust,  or  may  cause  flame  within  25  minutes  when 
laid  on  the  top  of  coal  dust.  Again,  the  investigations 
recently  conducted  by  H.  Hall,  one  of  the  British  in- 
spectors of  coal  and  metalliferous  mines,  proved,  it  is 
asserted,  that  when  a  i6-candIepower  lamp  was  placed 
upon  and  partly  covered  by  coal  dust  an  explosion  of 
the  bulb  occurred  at  a  4:emperature  of  450°  F.  within 
four  minutes.  These  experiments  further  showed  that 
when  the  heat  had  increased  to  a  certain  point  spon- 
taneous combustion  began  to  operate  and  the  tempera- 
ture continued  to  rise  until  the  coal  caught  fire, 
although  the  lamp  had  been  removed  for  some  time. 
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ECONOMY  OF  ARC  LAMPS. 

The  Elektrotechnische  Zeitschrift  publishes  a  long 
discussion  of  the  economy  of  various  types  of  arc  lamps 
with  special  reference  to  the  number  connected  in  series. 
It  is  pointed  out  that  there  are  a  great  many  different 
factors  besides  energy  consumption  which  must  be 
taken  into  account  in  determining  the  economy  of  a 
given  type  of  lamp,  and  the  article  contains  a  number 
of  tables  and  diagrams  comparing  the  economy  of  the 
different  lamps  with  respect  to  energy  consumption 
alone.  The  following  table  gives  the  watts  consumed 
in  order  to  obtain  2,000  Hefner  candles  with  ordinary 
carbons  and  with  flame  arc  lamps; 

ORDINARY  CARBONS. 

110  volts,  2  lamps  in  series,  1250  watts. 

1 10  volts,  3  lamps  in  series,  1060  watts. 

220  volts,  4  lamps  in  series,  1575  watts. 

220  volts,  5  lamps  in  series,  1350  watts. 

220  volts,  6  lamps  in  series,  1350  watts. 

FLAME  ARC  LAMPS. 

1 10  volts,  2  lamps  in  series,  800  watts. 
220  volts,  4  lamps  in  series,  950  watts. 
220  volts,  5  lamps  in  series,  1000  watts. 

These  results  are  of  interest  when  lighting  installa- 
tions are  planned  for  towns  of  medium  size.  Many 
customers,  for  instance,  can  use  two  or  three  arc  lamps, 
but  no  more.  At  220  volts  it  is  necessary  to  use  a 
larger  number  of  lamps,  whereby  the  cost  of 
installation  is  increased.  Moreover,  with  the  same 
consumption  of  energy  less  light  is  obtained.  Further, 
it  will  be  noticed  that  the  connection  of  six  lamps  in 
series  is  not  superior  to  five  lamps.  It  may  be  differ- 
ent, however,  if  in  a  larger  installation  a  certain 
number  of  lamps  is  prescribed.  If  sixty  lamps  are 
required,  it  will  be  possible  to  get  more  light  by 
connecting  six  lamps  in  series  than  five  in  series.  For 
instance,  13.2  kilowatts  give  in  such  a  case  20,000 
Hefner  candles  for  ten  circuits  each  containing  six 
lamps  in  series  and  each  consuming  1.32  kilowatts. 
The  same  energy  gives  16,800  Hefner  candles  in  twelve 
circuits  each  containing  five  lamps  in  series  and  each 
consuming  1. 1  kilowatts.  With  enclosed  arc  lamps  the 
energy  consumption  is  almost  always  higher,  enclosed 
lamps  being  superior  only  for  small  intensities  of  light. 
The  whole  situation  is,  however,  changed  if  the 
consumption  of  carbons,  cost  of  attendance,  interest 
and  depreciation  are  considered.  It  is  shown  that  for 
small  intensities  of  light  the  enclosed  lamp  is  quite 
economical.  The  connection  of  six  lamps  in  series  at 
220  volts  is  no  more  economical  than  a  connection  of 
five.  For  small  light  intensities  and  short  hours  of 
burning,  four  lamps  in  series  may  be  more  economical 
than  six  lamps.  With  the  flame  arc,  four  lamps  in 
series  at  220  volts  are  not  less  economical  than  five 
lamps  in  series.  The  flame  arc  lamp  is  to  be  taken 
into  consideration  only  for  great  light  intensities,  such 
as  1000  Hefner  candles  at  no  volts  and  2000  Hefner 
candles  at  220  volts,  but  for  all  practical  conditions  the 
flame  arc  is  more  economical  than  other  types  of  lamps. 
The  superiority  of  three  lamps  in  series  over  two 
lamps  in  series  appears  only  at  longer  hours  of 
burning  or  with  greater  light  intensity.  In  every 
respect  220  volts  appears  to  be  less  economical  than 
1 10  volts  for  arc  lamp  installations.  There  is  no 
difference  between  alternating  and  direct  current  with 
respect  to  flame  arcs.     Ordinarily  arc  lamps,  however. 


when  operated  with  alternating  current,  three  in  series, 
at  no  volts,  consume  about  60  to  70  per  cent,  more 
energy  for  the  same  light  than  with  direct  cur- 
rent, three  lamps  in  series,  and  40  to  50  per  cent, 
more  enery  than  with  direct  current,  two  lamps  in 
series. 


OPPORTUNITIES  IN  THE  ELECTRICAL 
BUSINESS. 

The  prospects  of  large  financial  success  of  the  engi- 
neering graduate  are  the  same  as  those  of  the  graduate 
of  the  college  of  medicine  or  of  law.  The  great  prizes 
are  only  for  the  few.  A  comfortable  maintenance  is  for 
the  majority,  and  the  failures  are  no  greater  in  number 
than  in  the  other  professions. 

An  interesting  exhibit  of  what  100  picked  men  be- 
tween the  ages  of  27  and  43  in  the  electrical  engineer- 
ing business  have  done  was  given  not  long  ago  in  a 
paper  by  George  A.  Damon,  of  the  Arnold  Company, 
of  Chicago,  entitled  "The  Opportunities  in  the  Elec- 
trical Business,"  read  before  the  electrical  section  of 
the  Western  Society  of  Engineers.  Mr.  Damon  sent 
a  letter  of  enquiry  to  100  of  the  leading  men  in 
Chicago  engaged  in  the  various  branches  of  the  elec- 
trical industry. 

The  summary  of  the  results  of  his  enquiry  was  as 
follows  :  Young  men  control  the  business.  The  in- 
quiry was  therefore  confined  to  men  between  the  ages 
of  27  and  43  on  the  theory  that  the  older  men  are  the 
product  of  a  set  of  conditions  that  have  passed  away, 
while  the  youngest  men  are,  as  a  rule,  still  engaged  in 
a  period  of  preparation.  The  100  men  are  divided 
into  groups  as  follows  : 

No.    Average  Average 
of  men     Age  Income 

Salesmen   7  33  $^,400 

Sales    managers  11  36  3.400 

Business  men  10  36  4,800 

Sales    engineers   8  35  -2)350 

Electrical  engineers  16  33  2,800 

Constructing  engineers   6  33  2,850 

Electrical  experts   8  33  3,200 

Operating  engineers  3  32  2,2^0 

Operating  managers    and  superin- 

intendents  10  34  3,550 

Professors  and  editors   8  34  2,500 

Patent  attorneys   4  32  4,000 

Consulting  enj^ineers   g  40  6,400 

Total  number  of  men,  100.    General  averages:  age,  33^^ 
years  ;  income,  $3,440. 

Classified  in  reference  to  incomes,  the  record  is  as 
follows  : 

Men 

Income  over  $10,000  per  year   5 

Income  between  $5,000  and  $10,000   9 

Income  between  $2,400  and  $5,000   66 

Income  below  $2,400   20 

Total   100 

Seventy-five  per  cent,  of  these  men  are  college  gradu- 
ates. The  average  age  of  twenty  men  who  are  suc- 
ceeding without  a  college  education  is  36  years,  and 
their  success  measured  by  a  monetary  standard  shows 
an  income  of  $3,670  a  year.  The  average  age  of  six- 
teen graduates  of  one  university  is  also  36.  Their 
average  income  is  $4,940,  which  shows  a  balance  of 
$1 ,270  a  year  in  favor  of  the  college  education.  Mr. 
Damon  says  that  there  are  in  Chicago  at  least  100  men 
whose  incomes  will  average  about  the  same  as  the  first 
100  selected.  An  effort  was  made  to  make  the  list  rep- 
resentative, and  the  men  were  selected  on  account  of 
their  positions  without  reference  to  their  incomes. 
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THE  MULTIPLE  OPERATION  OF  TRANSFORMERS 


T.  M.\Us.Kux. 


It  is  imi\ oisally  considered  good  engineering 
practice  to  operate  transformer  units  suitably  selected, 
in  parallel.  Without  this  means  of  increasing  the 
capacity  of  a  generating  plant  or  distributing  system, 
the  expansion  of  the  electrical  industry  would  meet 
with  serious  impediment.  While  the  advantages  of 
the  multiple  operation  of  transformers  are  very 
generally  appreciated  by  operating  engineers,  yet  the 
results  of  the  indiscriminate  grouping  of  transformers 
in  this  manner  are  not  so  fully  realized.  It  is  the  pur- 
pose of  this  discussion  to  present  to  the  reader  the 
principles  involved  in  the  multiple  operation  of  trans- 
formers and  thus  endeavor  to  provide  means  whereby 
indiscriminate  grouping  of  transformers  can  be 
guarded  against  and  instead  a  selection  and  arrange- 
ment adopted  to  accomplish  the  best  results  ;  as  will 
be  shown  later,  the  grouping  together  in  multiple  of 
transformers  too  frequently  results  in  the  overloading 
of  some  of  the  units.  This  in  practice  is  not  usually 
considered,  the  main  object  being  to  get  upon  the  circuit 
sufficient  kilowatt  capacity  to  take  care  of  the  maximum 
demand  of  the  system. 

It  is  often  an  occasion  of  some  surprise  when  one  or 
more  transformers,  part  of  a  system  operated  in 
parallel,  burn  out,  without  any  apparent  reason.  The 
capacity  of  the  group  of  transformers  is  ample  for  the 
maximum  demand  ;  it  therefore  cannot  be  due  to  over- 
load, it  must  be  the  result  of  defective  workmanship  in 
the  transformers,  and  thus  the  manufacturer  has  to 
bear  the  brunt  of  the  results  of  the  lack  of  knowledge 
or  judgment  on  the  part  of  the  operator. 

It  is  obvious  that  the  successful  solution  of  the  prob- 
lem is  obtained  if  we  can  determine  and  provide  the 
conditions  under  which  each  transformer  on  the  circuit 
will  carry  a  part  of  the  load  proportional  to  its  rated 
kilowatt  capacity  output. 

Let  Fig.  I  represent  an  arrangement  of  trans- 
formers operating  in  multiple,  with  interconnecting 
leads  of  negligible  ohmic  resistance  and  reactance,  and 
supplying  a  common  load.  Also  assume  the  trans- 
formers are  designed  for  the  same  periodicity  and 
primary  and  secondary  voltages  ;  it  being  obvious  that 
the  two  latter  conditions  are  absolutely  essential  for 
parallel  operation. 

INTERCONNECTING   LINES   ,  .kict 


secondary  resistance  and  reactance  in  ohms)  bear  the 
same  phase  relation  to  each  other  as  the  base  and  per- 
pendicular of  a  right-angled  triangle,  the  hypotenuse 
representing  the  impedance  as  in  Fig.  2. 


T,  Tz  Ta  T* 

ns  1. 

Let  the  transformers  have  resistances  r,  -  r^  -  Tj  -  r  - 
reactances  x,  -  -  X3  -  x^  -,  thus  having  impedances 
z,  -  -  Z3  -  z^  -,  it  being  remembered  that  the  im- 
pedance is  the  square  root  of  the  sums  of  the  squares 
of  the  resistance  and  the  reactance,  and  is  analagous 
or  equivalent  to  the  ohmic  resistance  in  direct  current 
diction. 

The  equivalent  resistance  and  reactance  ol  a  trans- 
former (i.e.,  the  value  representing  both  primary  and 


RESISTANCE -R. 
0=  PHASE  ANGLE. 
FIG.  2. 

From  this  relation  it  is  obvious  that  it  is  quite  pos- 
sible to  have  transformers  with  the  same  impedance 
yet  widely  different  values  of  resistance  aud  reactance. 
This  suggests  a  point  that  should  be  considered,  name- 
ly, the  difference  in  phase  between  the  impedance 
voltages  and  hence  the  currents  of  two  transformers 
having  identically  the  same  impedance  ohms  and 
voltages  (impedance  volts  being  the  product  of  im- 
pedance ohms  and  amperes.)  As  seen,  this  is  quite 
possible  by  varying  the  lengths  of  r  and  x,  as  shown  in 
Fig.  3.    This  difference  in  phase  doubtless  affects  the 


FIG.  3. 

distribution  ot  load  to  some  extent,  yet  the  phase 
difference  in  practice  is  so  small  as  to  practically  be 
negligible  in  its  results,  and  in  fact  it  is  quite  safe  to 
neglect  this  difference  in  phase  and  assume  that  all  com- 
mercial transformers  may  have  the  same  ratio  of  resist- 
ance to  reactance,  i.e. ,  the  same  phase  of  impedance 
voltage  and  hence  same  power  factor,  yet  have  widely 
differing  impedances. 

Our  rules  for  load  divisions  are  as  follows: 

First:  "When  two  or  more  transformers  of  the  same 
voltage  and  periodicity  are  operated  in  multiple  and 
have  interconnecting  leads  of  negligible  resistance,  as 
in  fig.  I,  the  loads  carried  by  each  will  be  inversely 
proportional  to  their  impedances  or  directly  propor- 
tional to  their  reciprocals  their  admittances." 

Second:  "The  load  carried  by  each  transformer 
will  bear  the  same  ratio  to  the  total  load  as  its 
admittance  bears  to  the  sum  total  admittances  of  all 
the  transformers." 

Just  as  impedance  in  .alternating  current  diction  is 
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analagous  to  resistance  in  direct  current  diction,  so 
admittance  corresponds  with  conductance. 

It  is  frequently  thought  that  the  distribution  of  load 
among  transformers  is  proportional  to  their  percent 
regulations.  This  would  be  the  case  if  the  regulation 
were  directlj'  proportional  to  the  impedance,  but  such 
is  not  the  case. 

It  is  more  usual  to  express  the  impedance  of  a  trans- 
former in  volts  rather  than  in  ohms.  The  impedance 
volts  are  easily  determined  by  short  circuiting  the 
secondary  and  applying  a  low  potential  to  the  primary 
until  full  load  current  is  obtained  in  the  secondary. 
Manufacturers  usually  furnish  this  information  on  the 
teT.t  card  accompanying  their  transformers.  It  varies 
in  value  from  2  per  cent,  to  5  per  cent,  of  the  primary 
voltage.  As  the  impedance  volts  are  directly  propor- 
tional to  the  impedance  ohms  either  value  can  be  used 
in  the  rules  given  above,  the  only  difference  being  that 
the  impedance  volts  must  be  expressed  in  terms  of  unit 
load  for  all  the  transformers.  This  follows  from  the 
fact  that  the  impedance  volts  is  the  product  of  imped- 
ance ohms  and  amperes,  and  varies  with  the  load. 
For  example,  a  10  Kw.  transformer  has  an  impedance 
voltage  of  4  per  cent,  at  rated  full  load,  or  at  unity 

load  of      or  .4  per  cent. 
10 

Now  since  admittance  is  the  reciprocal  of  impedance 

or  —  the   admittance  for  the   above  transformer  is 
z 

—  or  2.5,  which  we  might  call  for  simplicity  the 
•4 

relative  carrying  power  of  the  10  Kw.  transformer  as 
compared  with  any  other  fransformers  operated  in 
multiple  therewith. 

Right  here  it  should  be  noted  that  this  value  of 
admittance  or  relative  carrying  power  can  be  obtained 
by  simply  dividing  the  kilowatt  capacity  of  the  trans- 
former by  its  impedance  voltage  in  percent.  For 
example:  The  carrying  power  of  the  above  transformer 

10    Kw.  ,  ,  ,  r 

IS    or  2.:^,  the  same  result  as  before. 

4 

Now  let  us  apply  our  rule  to  the  determination  of  the 
division  of  load  among  five  transformers  of  same  volt- 
age and  periodicity  connected  in  multiple,  assuming  as 
before  that  the  impedance  of  the  interconnecting  line  is 
negligible. 

Voltage.  Cycles 


Size  of 
Transform. 


1 040/2080- 1 04/208 


Impedance 
Volts. 
4.0 
3-8 
3-5 

2.8 

J- 1 


2  s  "  (>o 

As  the  division  of  load  is  proportional  to  the  relative 
admittance  or  carrying  power  of  each  transformer,  let 
us  first  determine  these  factors. 

Size  ot  Imoedance        Kolall\.-  \J 

transform. 


,  Impedai 
Volts. 


or  C 


4.0 


%  hiipedancc  \  oli 
1.25 
2.6;, 
4.29 
7-15 
8.06 


75  Kw.  Total 


23.38  Total  Admittfnce 
lelative  carrying  power. 


Our  rule  states:  "That  the  load  carried  by  each 
translbrmcr  will  bear  the  same  ratio  to  the  total  load  as 
its  relative  admittance  or  carrying  power  docs  to  the 
total  admittance  or  carrying  power  of  all    the  trans- 


formers," hence  the  division  of  load  will  be  determined 
as  follows: 

%  Impedance  Rel.  Adm  tt.  %  of  of 

Size  of  volts  at  or  carrying  Kw.  Load  Total  Rated 
Trans.     rated  load  Power.      Carried.      Load.  Load. 


•^5x75 


4.0 


3-8 


2.63 


23-38 
8.o6j<7 
23-38 


-3  80 
.20  84.5 
2  =  1 3. 70  1 8. 30  91.5 
5  =  22.95  30.60  1 14.8 


23-38 
23-38 


4-  29  X  7 
23-38 


£1  ?.  1  ^-"^     "~f--o-^  =25.9034.6  103^, 

75  ■  23.38  -3-3»  ^ 

From  this  computation  we  find  that  theoretically,  all 
the  transformers  will  be  carrying  less  than  their  rated 
load  except  the  20  k.w.  and  25  k.w.  sizes,  which  will 
be  overloaded  14.87^  and  3.5'/^  respectively.  This 
example  serves  to  illustrate  the  method  to  be  used  in 
determining  the  approximate  division  of  load  for  con- 
crete cases. 

It  will  be  noted  that  the  transformers  with  the 
higher  admittances  or  relative  carrying  powers,  and 
hence  with  the  lesser  impedances  at  unit  load,  assume 
the  greater  part  of  the  total  load. 

So  far  we  have  neglected  entirely  the  impedances  of 
the  interconnecting  lines  between  the  individual  trans- 
formers and  the  load.  These  impedances  enter  into 
the  problem  in  practice  to  the  extent  that  when  known 
they  must  be  added  to  the  individual  impedances  of 
the  transformers,  and  from  this  an  expression  repre- 
senting the  admittances  or  carrying  powers  deter- 
mined. The  difficulty  is,  however,  to  determine  the 
line  impedances  ;  consequently,  we  can  only  approxi- 
mate a  division  of  load,  assuming  that  the  transfor- 
mers are  symnjetrically  disposed  with  regard  to  the 
load  and  each  other  so  that  the  line  impedances  can  be 
neglected. 

Other  factors  also  enter  into  the  problem  if  we 
search  for  fine  distinctions.  F'or  instance  :  The  re- 
sistances and  hence  the  impedances  will  vary  with  the 
temperatures  of  the  transformers,  which  are  not  only 
functions  of  the  design,  but  also  dependent  in  great 
measure  upon  location  and  environment. 

Before  leaving  our  method  of  computation  and 
discussing  generalities  it  is  interesting  to  note  that 
when  transformers  of  different  sizes  but  of  the  same 
voltage,  periodicity  and  per  cent,  impedance  volts  are 
operated  in  multiple,  assuming  negligible  line  im- 
pedance, the  load  will  be  divided  among  them  in  the 
ratio  of  the  kilowatt  capacity  of  each  transformer  to 
the  total  kilowatt  capacity.  For  example  :  Assume  a 
10  Kw.  transformer  operating  in  multiple  with  two  20 
Kw.  transformers,  all  with  the  same  per  cent, 
impedance  volts  at  full  load.  The  lo  Kw.  transformer 
10 

will  carry   ^^^^^^^^^  or  15  of  the  totalload,  and 

each  of  the  20  Kw.  transformers  will  carry  2  ^  of  the 
total  load.  This  simple  rule  follows  from  the  fact 
that  the  per  cent,  impedance  volts  varies  with  the  load, 
and  at  unit  load  the  admittance  or  relative  carrying 
powers  would  bear  the  same  ratio  to  each  other  as  the 
kilowatt  capacities  of  the  transformers. 

While  an  approximate  determination  of  the  ilivision 
of  load  among  transformers  as  above  is  most  useful,  at 
1!k-  same  lime  it  is  obviously  of  greater  importance  to 
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know  exactly  the  load  division  in  practice,  and  tliis 
can  only  be  determined  by  actual  measurement. 

An  injjenious  current  transformer  is  now  on  the 
market  which  in  conjunction  with  a  suitable  ammeter 
can  be  used  for  this  purpose.  Tlie  transformer,  whicli 
has  a  hinged  mag-netic  circuit,  is  merely  clamped 
around  the  transformer  lead,  and  connection  made 
to  an  ammeter  where  the  actual  load  is  indicated  on 
the  instrument.  By  applying-  this  test  to  all  trans- 
formers banked  in  multiple  an  exact  knt)wledgc  of  the 
conditions  is  possible.  When  it  is  foinid  that  either 
due  to  difference  in  impedances  of  the  transformers  or 
the  lines  (the  latter  as  a  result  of  non-symmetrical 
arrangement),  that  an  equal  and  proper  division  of  load 
does  not  exist,  means  should  be  taken  to  correct  these 
conditions.  This  can  be  done  either  by  rearranging  the 
transformers  or  lines  or  by  inserting  suitable  reactance 
coils  in  the  transformer  secondaries.  Such  coils  can  be 
obtained  from  transformer  manufacturers,  or,  as  a 
temporarv  expedient  a  coil  could  be  constructed  by 
winding  a  few  turns  of  insulated  wire  of  the  same 
cross  section  as  the  transformer  lead  about  an  iron 
core  ot  sheet  iron  or  iron  wire;  but  a  properly  designed 
coil  should  be  obtained  from  a  reputable  manufacturer 
for  permanent  service. 

We  m  ly  sum  up  our  conclusions  as  follows: 

1.  For  all  pratical  purposes  the  division  of  load 
among  transformers  is  independent  of  their  power 
factors,  and  depends  only  upon  their  impedances. 

2.  Transformers  of  the  same  or  diflFerent  design  of 
the  same  size  and  imped^ince  volts  connected  in  multiple 
arranged  symmetrically  with  respect  to  each  other  and 
the  load,  will  divide  the  load  with  practical  equality. 

3.  Transformers  of  the  same  or  different  design  and 
of  different  sizes  and  the  same  percent  inpedance  volts 
at  rated  load,  and  arranged  symmetrically  with  respect 
to  each  other  and  the  load,  will  divide  the  loads  in  the 
ratio  of  their  rated  kilowatt  capacity  to  the  total  kilo- 
watt capacity. 

4.  Transformers  of  the  same  or  different  design  and 
of  different  sizes  and  different  impedance  voltages  at 
rated  load,  and  arranged  symmetrically  with  respect  to 
each  other  and  the  load,  will  divide  their  loads  in  pro- 
portion to  their  rated  capacity  when  provided  with 
reactances  which  will  compensate  for  the  inequality  of 
impedance  voltages  at  raced  load. 

5.  When  the  transformers  are  not  arranged  sym- 
metrically with  respect  to  each  other  and  the  load,  the 
line  impedances  affect  very  largely  the  distribution  of 
load,  in  possible  cases  even  more  than  the  difference  in 
impedance  voltages  of  the  transformers. 

6.  In  practice,  it  is  almost  impossible,  owing  to  the 
continually  changing  load  center  and  the  complex 
arrangement  of  circuits  to  determine  the  line  imped- 
ances, and  provide  for  their  symmetrical  disposition, 
hence  the  only  practical  way  of  determining  accurately 
the  load  division  is  by  actual  test  at  different  periods 
of  the  day  and  principally  under  average  and  maximum 
load  conditions.  From  such  a  test  the  circuit  con- 
ditions are  known  accurately  and  proper  provision  can 
be  made  by  a  rearrangement  of  transformers,  lines  or 
load;  or  reactances  provided  which  will  enable  a  more 
equal  division  of  load  to  be  obtained. 

The  Canada  Carb-Ox  Company,  l,iinii.Hl,  W  imiipej^,  Man., 
has  been  incorporated,  to  manutai  lure  smoke  consuniing^ 
apparatus. 


MR.  H.  F.  STRICKLAND. 

Mr.  H.  1'".  Strickland,  of  Toronto,  has  received  the 
appointment  of  chief  electrical  inspector  for  the  Cana- 
dian I'iro  I  lulorwriters'  Association,  succeeding  Mr. 
A.  Bruce  Smith.  Mr.  Strickland  has  had  an  experience 
of  eighteen  years  in  electrical  work,  and,  having  served 
three  years  in  the  office  of  his  father,  Mr.  W.  R. 
Strickland,  architect,  possesses  considerable  knowledge 
of  building  construction,  which  will  be  a  valuable 
adjunct  in  his  new  position. 

Mr.  Strickland  was  born  at  Peterboro,  Ont. ,  April 
J5th,  1870.  After  serving  in  his  father's  office,  he 
spent  several  years  in  shop  work  and  outside  and 
inside  electrical  construction,  being  employed  in  the 
shops  of  the  Western  Electric  Company  and  the  old 
Ball  Electric  Light  Company.  He  was  for  four  years 
connected  with  the  Toronto  Incandescent  Light 
Company  as  contract  agent,  and  for  two  years  was  on 
the  agency  staff  of  the  Canadian  General  Electric 
Company.  For  the  past  nine  years  he  has  been 
engaged  in  contracting  work  and  engineering,  one  of 
the  recent  installations  for  which  he  was  consulting 
engineer  being  the  power  and  lighting  plant  of  the 
Joseph  Simpson  Company,  Toronto.  This  commission 
consisted  of  converting  their  entire  power  drives  from 
steam  to  electric,  the  installation  consisting  of  a 
250  k.  w.  C.G.E.  three-phase  generator  and  twenty- 
three  three-phase  550  volt  motors,  varying  from  three 


Mr.  H.  F.  Strickland, 

Chief  Electrical  Inspector  Canadian  Fire  Underwriters. 


to  thirty  horse  power,  together  with  all  wiring  panels, 
transformers,  etc.  Another  installation  which  he 
supervised  was  a  complete  power  and  light  equipment 
tor  both  the  old  and  new  works  of  the  Goldie  & 
McCulloch  Company  at  Gait,  Ont.  He  has -also  given 
expert  testimony  in  several  arbitrations  between 
owners  and  municipalities. 

Mr.  Strickland's  business  dealings  have  been 
characterized  by  straightforwardness,  to  which  he  may 
attribute  in  some  degree  at  least  his  present  appoint- 
ment. He  has  served  the  LInderwriters  faithfully, 
while  at  all  times  aiming  to  secure  justice  for  all 
parties.  His  record  is  such,  therefore,  that  he  may 
conscientiously  ask  the  support  and  co-operation  of  the 
electrical  industry  in  his  new  position.  He  has 
appointed  Mr.  Eugene  Cutts,  of  the  construction  staff  of 
the  Toronto  Electric  Light  Company,  as  his  assistant. 

Mr.  Strickland  is  a  well-known  athlete  and  an 
ardent  follower  of  the  Natatorial  art,  having  broken  all 
long  distance  swimming  records.  Last  year  he  made 
a  ten-mile  swim  from  Lakcfield  to  Peterboro,  Out.,  in 
five  hours  and  li\  o  niiinites.  He  enjoys  phenomenal 
health  and  has  a  mai;nilicont  constitution.  In  1893  he 
married  Miss  Hall,  second  daui^htcr  of  the  late 
Frederic  Hall,  Deputy  ShcrilV  of  rotorboro,  and  niece 
of  the  present  sheriff,  Mr.  James  A.  Hall. 
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UNLOADING  ORE  BY  ELECTRIC  MOTORS 


One  of  the  most  interesting  and  notable  examples  of 
the  remarkable  advance  in  modern  industrial  appliances, 
is  that  to  be  found  in  the  ore  unloading  equipment  of 
the  Great  Lakes.  The  ore  unloading  facilities  of  the 
Great  Lakes  are  far  in  advance  of  those  in  any  other 
part  of  the  world,  and  at  not  even  the  largest  ocean 
ports  is  reached  the  marvelous  speed  of  unloading  and 
handling  which  has  been  obtained  at  modern  lake  docks. 

A  notable  type  of  the  modern  equipment  employed 
for  the  purpose,  in  fact  the  one  holding  the  world's 
record  for  fast  ore  unloading,  is  the  Hulett  Automatic 
Ore  Unloader,  invented  by  Mr.  Geo.  H.  Hulett,  Third 
Vice-President  of  the  Wellman-Seaver-Morgan  Com- 
pany, Cleveland,  Ohio,  who  are  sole  builders  of  the 
machines. 

The  general  view  herewith  shows  the  latest  installa- 
tion of  these  unloaders,  namely,  two  electrically  operat- 
ed machines  at  the  United  States  Steel  Corporation's 
National  Tube  Company's  docks,  Lorain,  Ohio. 

An  idea  of  the  heavy  service  required  of  these  machines 
may  be  gathered  from  the  fact  that  they  rapidly  handle 
an  enormous  grab  bucket,  which,  when  open,  has  a 
spread  of  over  18  feet,  and  which  automatically  digs 
and  conveys  from  the  hatches  of  the  boat  ten  gross  tons 
of  iron  ore  at  a  load.  This  bucket  when  open  can  by 
telescopic  motion  be  extended  still  farther,  so  as  to 
reach  more  than  half-way  from  the  centre  of  hatch  to 
hatch.  It  is  carried  at  the  lower  end  of  a  vertical  de- 
pendent leg  suspended  from  a  long  pivoted  walking 
beam,  which  is  carried  on  a  carriage  or  trolley  which 
travels  back  and  forth  on  the  girders  of  the  machine. 
The  operator  who  controls  all  the  motion  of  the  bucket 


sides  of  the  boat;  consequently  the  operator  is  able  to 
reach  almost  the  entire  cargo. 

The  travel  of  the  trolley  back  and  forth  on  the 
girders  carries  the  walking  beam  with  the  bucket  out 
over  the  boat"  and  back  over  the  dock.     To  reduce  the 


-General  View  of  Hui.ett  Unloaders  on  Docks  of  United  States 
Steel  Corporation  Plant  at  Lorain,  Ohio. 


rides  at  the  lower  end  of  the  leg  directly  above  the 
bucket.  By  means  of  hoisting  mechanism,  the  walking 
beam  is  made  to  oscillate  up  and  down,  carrying  the 
bucket  down  into  the  hold  of  the  boat  and  up  again 
above  the  dock.  The  leg  carrying  the  bucket  is  mount- 
ed on  rotating  trunnions  in  the  walking  beam  so  that  it 
can  rotate  in  a  circle  when  operating  in  the  hold  of  the 
vessel,  permitting  the  bucket  to  reach  out  in  all  direc- 
ions.     It  also  travels  lengthwise  of  the  hatch,    to  the 


Fig.  2. — Magnetic  Controllers  for  Hoist  and  Trolley 
Travel  Motions. 

trolley  travel  as  much  as  possible,  suitable  hoppers  for 
receiving  the  contents  of  the  bucket  are  mounted 
between  the  girders  at  the  front;  these  hoppers  dis- 
charge into  an  auxiliary  bucket  car. 

The  Hulett  unloaders  at  Lorain  are  provided  with 
special  cantilever  extensions,  designed  particularly  for 
delivering  the  ore  on  a  high  bank  back  of  the  machines. 
The  bucket  car  travels  on  these  cantilever  extensions, 
automatically  dumping  the  ore 
at  any  desired  point  and  return- 
ing closed  to  its  position  under 
the  hopper.  The  entire  machine 
is  mounted  on  moving  trucks, 
enabling  it  to  travel  up  and  down 
the  dock  from  hatch  to  hatch 
without  moving  the  boat.  The 
controlling  devices  for  machines 
of  this  type  are  in  all  cases 
specially  constructed  to  meet  the 
conditions. 

The  controllers  proper,  for  this 
unloader,  consist  of  a  number  of 
magnetically  operated  clapper 
switches,  which  cut  resistance  in 
and  out  of  the  motor  circuits. 
The  switches  are  operated  by 
solenoids  placed  on  the  back  of 
the  switch-panel.  The  main  con- 
tact of  each  switch  is  a  heavy 
laminated  copper  brush  re-in- 
forced  with  a  yellow  brass  contact,  the  final  break  being 
taken  between  carbon  contacts,  and  the  arc  is  quickly 
ruptured  by  a  powerful  magnetic  blow-out.  The 
switches  are  controlled  by  small  master  switches 
located  in  the  operators'  cabs.  As  the  solenoids  of 
the  switches  require  but  few  amperes,  the  wires  con- 
necting the  master  switcii  with  the  controller  proper 
are  of  very  small  size. 

Each  motion  of  the   unloaders   is   provitled   with  a 
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positively  connected  or  geared  automat; 
emergency  switoli.  The  cut-outs  on  tl 
bucket-car  motions  automatically  slow  dc 
these  motions  as  the  limits  of  travel 
They  tirst  operate  to  s^radually  introdu 
and  slow  down  the  motor  ;  then  change  c 
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convert  the  motor  into  a  generator,  and  apply  a 
gradual  dynamic  breaking  effect  until  the  motion  is 
nearly  stopped,  and  finally  apply  band  brakes. 

The  application  of  dynamic  braking  to  the  above 
mentioned  motions  is  of  particular  advantage,  as  the 
energy  of  these  heavy  parts  is  absorbed  and  dissipated 
in  the  resistance,  thus  removing  practically  all  wear 
from  the  solenoid  band  brakes.  Under  these  con- 
ditions, the  handbrakes  operate  as  holding  brakes  and 
are  required  to  stop  the  motion  only  upon  failure  of 
current  supply. 

The  bucket  rotation  and  trolley  motions  are  supplied 


Fig.  4. — .Mag.netic  Co.vtroller  i  or  Bucket  Rotation 
Motor. 


with  geared  automatic  slow-down  and  cut-out  devices, 
which  gradually  insert  the  resistance  and  finally  apply 
solenoid  band  brakes  to  stop  the  motion  as  the  limits 
of  travel  are  approached. 

While  all  of  these  automatic  devices  fully  protect  the 
machinery  and  motors  against  failure  of  current  sup- 


ViG.  5. — Bi  cKET  Car  Operator  Cabin. 


each  interconnected  by  means  of  horizontal  levers. 
These  are  the  reversing  switches  and  the  function  of 
the  levers  is  to  absolutely  prevent  the  closing  of  both 
reversing  switches  at  the  same  time.  To  the  right 
are  seen  three  switches  interconnected  by  means  of 
two  levers.  The  function  of  these  levers  is  to  prevent 
the  closing  ot  the  middle  or  dynamic  braking  switch 
when  the  motor  is  still  connected  to  the  line  and 
operating  as  a  motor.  The  levers  are  also  used  to 
hold  open  the  switches  at  either  side  of  the  center 
switch  when  the  motor  is  acting  as  a  generator  with 
the  center  switch  closed. 

Fig.  3  shows  the  magnetic  switch  controller  for  the 
operation  of  the  grab  or  clam-shell  bucket.  The 
smaller  switches,  at  the  left,  are  the  accelerating  or 
resistance  switches.  These  switches  are  so  connected 
that  the  succeeding  one  depends  for  its  closure  upon 
the  closure  of  the  one  preceeding.  One  terminal  of 
the  operating  solenoid  of  each  switch  is  connected  to 
such  a  point  on  the  resistance  that  the  current,  taken 
by  the  motor  upon  the  closing  of  the  preceeding  switch, 
must  fall  to  a  certain  predetermined  value  before  the 
following  switch  can  close.  This  means  that  the 
motor  must  come  up  to  a  speed  corresponding  to  each 
accelerating  switch  before  the  following  switch  will 
close.    This  results  in  the  smoothest  possible  accelera- 
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ply,  confusion  and  faults  of  the  operator,  still  they 
allow  the  operator  full  control  of  the  motors  at  all 
times,  with  the  exception  that  he  is  unable  to  pass  a 
predetermined  limit  of  travel  of  the  motions. 

The  main  controllers  are  located  as  near  to  their 
respective  motors  as  possible,  so  that  the  heavy  wires 
carrying  large  currents  are  made  as  short  as  possible. 
The  master  switches,  or  controllers,  are  small,  thus 
allowing  such  an  arrangement  that  all  operating 
handles  are  brought  within  easy  reach  of  the  operator. 
They  are  very  easily  operated  and  do  not  fatigue  the 
operator,  thus  allowing  full  output  of  the  machines  at 
all  limes  irrespective  of  the  physical  condition  of  the 
operator. 

The  magnetic  controllers,  which  control  the  move- 
ment of  the  bucket  in  and  out  of  the  boat  and  the 
raising  and  lowering  of  this  bucket,  are  shown  in  fig. 
2.    To  the  left  there  are  seen  four  pairs  of  two  switches 
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tion  in  the  shortest  possible  time  consistent  with  safety 
to  motor  and  driving  mechanism,  and  makes  accelera- 
tion of  the  motor  entirely  independent  of  the  operator 
should  he  throw  the  master  switch  with  extreme 
rapidity. 

The  result  of  this  design  is  to  cause  the  motor  to 
approximate  almost  exactly  the  operation  of  a  hydrau- 
lic or  steam  cylinder,  that  is,  it  will  keep  a  predeter- 
mined pressure  on  the  bucket  jaws  and  will  not  ex- 
ceed this  pressure.  The  motor  is  generally  stalled 
once  during  every  closure  of  the  bucket,  and  this  oc- 
curs without  injury  to  the  motor,  controller,  or  at- 
tached mechanism. 

The  master  controller  for  operating  the  bucket  ro- 
tation motor  is  shown  in  Fig.  4.  This  motion  oper- 
ates so  easily  that  the  controller  is  small  and  requires 
but  few  steps. 

Fig.  7  shows  the  magnetic  switch  controller  operat- 
ing the  bucket-car  haulage  motor.  The  ore  is  dumped 
from  the  bucket  into  a  car  which  is  pulled  up  the  in- 
cline by  a  motor  located  in  the  machinery  house  un- 
derneath the  trolley.  The  car  is  automatically  dump- 
ed near  the  end  of  its  travel  by  means  of  mechanical 
dogs. 

Figs.  5  and  6,  respectively,  show  the  master  con- 
troller and  automatic  slow-down  and  cut-out  switch 
which  control  the  motion  of  the  car.    The  manually 


Fig.  6.  -Automatic  Slow-Down  and  Ci  t-Oi  t  Switch 
FOR  Bucket  Car  Motor. 


operated  controller  to  the  left  of  the  master  controller 
is  used  for  the  purpose  of  slowing  the  entire  machine 
so  that  it  may  be  brought  parallel  to  the  hatches  of 
the  boat  ;  this  dock  being  built  on  a  large  curve  makes 
this  motion  necessary  to  secure  the  best  operation. 
The  main  controller  house  is  located  on  the  trolley  un- 
derneath the  walking  beam  and  is  divided  into  two 
parts,  one  part  containing  the  machinery  and  con- 
trollers, and  the  other  the  resistances. 

This  type  of  control  was  designed,  developed  and 
built  by  the  Electric  Controller  &  Supply  Company, 
of  Cleveland,  Ohio,  who  also  manufactured  and  sup- 


plied all  magnetic  cushion  type  solenoids  for  band 
brakes  and  all  other  electrical  details. 


TRANSMISSION  LOSSES. 

A  measurement  of  the  loss  into  the  atmosphere  and 
over  insulations  of  the  two-wire  line  of  the  Missouri 
River  Power  Company,  whose  lines  run  between  Canyon 


Fig.  7.  —  Magnetic  Controller  for  Bucket  Car  Motors. 


Ferry  and  Butte,  a  distance  of  sixty-two  and  a  half 
miles,  gave  results  which  show  how  difficult  it  is  to 
make  provision  for  all  contingencies  in  high  pressure 
practice.  Some  of  the  figures  obtained  will  prove  in- 
structive and  interesting,  in  that  they  show  how  a  higher 
pressure  in  the  line  means  a  greater  line  loss  in  this 
peculiar  way,  and  a  lower  pressure  the  contrary.  For 
instance,  with  40,000  volts  in  the  line,  the  total  line 
loss  totalled  up  to  2,864  volts.  Of  this  loss  about 
1 ,644  volts  were  due  to  the  drop  through  the  line 
resistance.  The  balance  of  1,220  volts  was  simply  a 
dead  loss  of  pressure  due  to  the  voltage  finding  a  path 
over  the  insulators  and  into  the  air.  According  to 
these  particular  figures  a  loss  of  5  per  cent,  in  line 
pressure  occurs  in  this  manner.  Examining  the  figures 
further,  as  given  hy  Mr.  Percy  H.  Thomas,  a  pressure 
of  50,200  volts  in  the  line  with  the  weather  wet,  meant 
a  loss  of  8,120  volts  in  the  line.  This  remarkable 
waste  of  energ-y  itself  is  a  loss  of  2,595  volts  due  to 
line  resistance,  and  a  loss  of  1,220  volts  through  the 
insulators  into  the  air.  With  53,500  volts  the  total 
line  loss  reached  8,892  volts,  divided  up  as  follows  : 
2,940  volts  in  the  line  as  drop,  and  5,950  over  the 
insulators  and  into  the  air.  With  a  a  final  line  pres- 
sure in  this  particular  test  for  data,  of  61,400  volts, 
the  total  pressure  loss  reached  14,160  volts.  This 
was  divided  up  as  3,830  volts  loss  in  the  line  through 
drop,  and  10,330  volts  loss  over  the  insulators  into 
the  air.  The  fact  thus  brought  to  light  is  that  the 
dissipation  of  energy  through  a  loss  of  delivered 
potential  is  an  important  percentage  of  the  total 
pressure  generated  or  impressed  upon  the  conductors. 
The  61,400  volts  line  pressure  losing  14,160  volts 
through  the  combined  effects  of  drop  and  leakage, 
mean  more  than  a  20  per  cent,  loss  in  this  manner. 
According  to  further  estimates  made,  a  150-mile  three- 
phase,  75,000  volt  plant  would  lose  about  90  kilowatts 
total.  The  loss  in  the  61,400-volt  system  of  power 
transmission  would  average  up  about  140  watts  per 
mile.  On  this  basis  the  62.5  mile  run  would  constitute 
a  loss  equal  to  135  times  140  watts,  or  a  total  of  nearly 
nineteen  kilowatts.  The  result  of  the  continued  and 
complete  test  seems  to  show  that  this  radation  or 
leakage  of  electricity  into  the  air  would  not  seriously 
affect  the  efficiency  unless  the  pressure  rose  to  the 
value  of  80,000  volts. 
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The  "  free  lamp  renewal"  idea 
The  Lamp  Qviestiorv.  has      been      thoroughly  dis- 
cussed     at      some      of  the 
recent     meetings     of    Electric    Light  Associations 
iieki    in    the    United    States,     and    as   a  general 


ng    It    may   be     stated    that   the   large  central 
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station  has  adopted  this  policy,  while  the  smaller  has 
not  and  still  continues  to  question  its  value.  While 
we  have  devoted  much  space  in  these  columns  to  this 
very  subject,  the  problem  to  our  minds  is  of  such  vital 
importance  that  we  feel  justified  in  bringing  it  to  the 
attention  of  our  readers  once  again.  As  above  stated, 
many  of  the  smaller  stations  have  not  adopted  the 
idea,  and  still  doubt  the  wisdom  of  the  move,  but  as  a 
matter  of  fact,  they  have  nothing  tangible  to  show 
that  the  idea  is  wrong.  On  the  other  hand,  the  large 
stations,  who  no  doubt  watch  their  profits  better  and 
with  more  care,  claim  to  receive  annually  many  times 
the  amount  invested  in  lamps,  and  when  such  a  state- 
ment is  made,  it  is  certainly  worthy  of  some  considera- 
tion. Then  here  is  another  feature  of  the  case.  Has 
any  company  ever  adopted  the  free  lamp  renewal  idea, 
and  then  dropped  it  ?  All  the  evidence,  and  there  is 
much,  points  in  one  unmistakable  direction,  namely, 
that  to  furnish  the  customer  with  free  lamps  is  one  of 
the  most  satisfactory  and  best  paying  schemes  yet  in- 
troduced in  the  electric  lighting  field.  The  lamps 
must  not  be  sold  at  cost,  or  below  cost,  or  on  any 
such  scheme.  "  Free  "  has  only  one  meaning,  so  far 
as  this  question  is  concerned.  As  an  illustration  of  a 
condition  which  may  result  from  the  "  cost  "or  "  be- 
low cost  "  idea,  we  would  cite  a  case  which  recently 
came  to  our  attention.  A  local  company  supplied  a 
high  efficiency  lamp  at  the  exact  cost  of  the  article  to 
them.  Competition  from  an  enterprising  merchant 
was  experienced,  said  merchant  selling  a  low  efficiency, 
cheap  grade  lamp,  and  using  as  an  argument  the 
statement  that  it  was  better  in  the  long  run  to  buy 
lamps  from  him,  for  while  they  cost  a  little  more,  the 
longer  life  of  the  lamp  soon  made  up  the  difference. 
It  will  be  appreciated  by  those  who  have  to  deal  with 
the  public  that  this  was  a  forceful  argument,  and  one 
exceedingly  difficult  to  overcome.  To  bring  in  techni- 
calities and  show  that  the  saving  in  current  efl^'ected 
by  the  high  efficiency  lamp  more  than  compensated  for 
the  more  frequent  renewals  is  almost  useless,  for,  no 
matter  how  much  it  may  be  regretted,  the  consumer 
often  regards  the  electric  company  in  a  far  from  chari- 
table light,  and  will  likely  doubt  such  a  statement. 
An  electric  company  has  competition  and  serious  com- 
petition at  that.  Gas,  coal  oil,  and  acetylene,  are  seri- 
ous rivals  in  the  lighting  field,  and  it  is  seldom  that 
the  electric  company  can  off'er  the  prospective  cus- 
tomer a  saving  in  his  light  bills.  On  the  other  hand, 
there  can  be  off'ered  a  safer  and  more  convenient  form 
of  illumination,  and  if  the  local  manager  can  truth- 
fully say  in  addition  to  these  points  "  a  better  light," 
he  should  get  every  bit  of  business  in  his  section. 
But  if  his  customers  buy  their  own  lamps,  he  cannot 
say  this  now,  and  he  never  will  be  able  to  say  it. 
The  lamps  in  use  are  as  much  a  part  of  an 
electric  lighting  system  as  the  transformers, 
the  po'es,  or  the  generators  and  engines, 
and  the  same  careful  attention  reiquired  by  and  given 
to  these  latter  items  must  be  devoted  to  the  first.  We 
thoroughly  believe  in  this  matter,  and  we  think  that 
every  intelligent  central  station  manager  who  gives 
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consideration  to  the  question  will  come  to  agree  with 
us.  Those  companies  which  have  adopted  the  idea 
have  heen  well  paid,  whether  the  plant  was  on  a  large 
or  a  small  scale.  Are  you  supplying  free  lamps?  If 
not,  why  not?  Now  is  the  time  to  take  this  matter  up, 
for  the  season  of  heavy  lighting  is  at  hand,  and  the  old 
lamps  which  have  managed  to  burn  along  through  the 
summer  will  soon  be  thrown  out.  Afe  you  going  to 
let  your  customers  keep  on  buying  inferior,  low  effici- 
ency, poor  grade,  long  life  lamps,  and  be  thoroughly 
dissatisfied  with  the  service  you  are  furnishing,  or  are 
you  going  to  treat  the  matter  as  it  should  be  treated, 
and  have  all  your  customers  contented  ?  To  those 
central  stations  driven  by  steam  and  supplying  energy 
on  a  flat  rate  we  would  point  out  that  a  change  from  a 
four  watt  to  a  three  and  one-tenth  watt  lamp  will  make 
a  reduction  in  the  coal  bill  of  almost  twenty  per  cent. 
Is  not  this  worth  while? 


Probably  one  of  the  cheapest 
Orv  Other  Lights.  illuminants  is  coal  oil,  when 
calculation  is  made  on  a  candle 
power  basis,  but  breakages  of  glassware,  etc.,  should 
be  added  for  this  form  of  light,  and  this  is  seldom 
done.  Two  great  dangers  are  encountered  in  connec- 
tion with  the  use  of  coal  oil,  one  being  the  explosion 
of  the  lamp  and  the  consequent  scattering  of  the 
burning  oil,  and  the  other  the  breakage  of  the  oil 
containing  vessel,  which  act  will  spread  the  oil  and 
very  probably  ignite  it.  In  either  accident  the  fire 
hazard  is  very  great,  and  the  burning  material,  namely, 
oil  saturated  carpets  and  perhaps  articles  of  clothing, 
is  very  difficult  to  extinguish.  Such  accidents  happen 
quickly,  and  it  is  very  doubtful  if  the  proper  appliances 
will  be  found  at  hand  to  extinguish  the  flames  before 
great  damage  has  been  done  and  possibly  lives  lost. 
Good  coal  oil  itself  will  not  light  unless  raised  to  a 
fairly  high  temperature,  but  of  course  when  some 
fabric  is  immersed  in  the  liquid  there  is  no  doubt  about 
the  ignition.  With  the  poorer  grades  of  oil  the  light- 
ing point  is  much  lower,  and  in  the  ordinary  types  of 
lamps  the  construction  is  so  bad  that  the  required 
temperature  may  easily  be  reached  while  the  lamp  is  in 
operation.  Hence  it  is  probable  that  in  the  great 
majority  of  cases  the  oil  will  light  instantly  should  the 
lamp  be  broken,  even  though  setting  on  an  uncovered 
table.  There  is  no  question  but  that  coal  oil,  while 
having  cheapness  to  recommend  it,  is  the  most  danger- 
ous form  of  light,  but  while  dangerous  in  itself  it  has 
a  greatly  increased  hazard  in  being  portable,  tfcoa' 
oil  lamps  were  all  built  stationary  the  risk  would  Y 
greatly  reduced,  but  without  the  portable  feature  it  i; 
likely  that  their  use  would  be  entirely  dropped.  With 
the  gas  jet  we  have  two  dangers  also.  The  first 
the  explosion  hazard  and  the  second  asphyxiation. 
With  the  reasonable  exercise  of  common  sense  this  first 
should  be  entirely  eliminated,  but  the  fact  remains  that 
in  the  past  people  have  looked  for  escaping  gas  with  a 
light,  and  without  doubt  they  will  continue  to  do  so  in 
the  future.  Accidents  from  this  source  may  be  attrib- 
uted to  pure  carlessness,  and  the  cijre  of  the  evil  lies 
within  the  powers  of  each  individual.  '  Explosion  may 
come  from  one  other  source,  but  this  will  be  dealt  with 
later.  Asphyxiation  is  the  direct  result  of  the  inhala- 
tion of  the  gas,  but  two  effects,  each  entirely  separate 
and  distinct,  may  be  noted  in  the  action.  The  first  is 
the  production  of  unconsciousness,  the  same  being 


similia.1  to  the  action  of  nitrogen  monoxide  or  '  'laughing 
gas"  and  other  similar  gases,  and  the  second  being  a 
very  active  poisoning.  A  person  might  be  kept 
unconscious  with  nitrogen  monoxide  for  a  number  of 
hours,  at  the  end  of  which  time  recovery  would  be 
rapid  and  little  dr  no  after  eff"ects  would  be  experienced. 
Here  there  is  no  poisoning.  But  should  a  person  be 
subjected  for  the  same  length  of  time  to  illuminating 
gas,  recovery  would  be  very  questionable,  on  account 
of  the  severe  poison  taken  into  the  system.  The 
practice  of  retiring  at  night  and  leaving  a  jet  burning 
is  dangerous  to  say  the  least,  for  should  the  flame 
be  blown  out  by  a  draft,  the  gas  will  continue 
to  flow  until  the  cock  is  turned  off'.  In  winter, 
the  chances  of  having  a  burning  light  extinguished 
are  very  great,  for  the  following  reason.  The  popular 
theory  that  gas  or  gas-pipes  will  freeze  is  of  course 
erroneous.  What  does  freeze  is  the  moisture  which 
is  carried  into  the  pipes  with  the  gas.  It  is 
possible  that  where  a  portion  of  a  pipe  is  exposed  to 
frost,  that  moisture  coming  over  with  the  gas  will 
congeal  at  this  point,  and  there  is  risk  of  the  pipe 
being  closed  entirely  by  a  continued  action  along  this 
line.  If  a  person  has  retired  and  has  left  a  jet  burn- 
ing, the  freezing  moisture  may  be  cut  off'  the  gas  for  a 
time,  and  then,  should  a  change  of  te  .  perature  occur 
before  morning,  allow  the  flow  to  continue,  and  then 
the  gas  would  escape  into  the  room  and  possibly  cause 
asphyxiation.  If  two  burners  are  left  going  at  night, 
it  is  possible  that  one  may  be  extinguished  by  this 
freezing  and  thawing  action  in  the  local  pipe,  and  that 
the  gas  which  escapes  into  the  room  as  a  result  will  be 
ignited  by  the  other  burner.  This  is  the  second  source 
of  explosion  mentioned  previously.  The  practice  of 
putting  an  acetylene  generator  in  the  cellar  of  a  house 
will  sooner  or  later  make  trouble  of  some  kind,  and 
we  feel  sure  that  the  idea  will  be  given  up  entirely  in 
the  near  future.  Acetylene,  taking  all  things  into  con- 
sideration, is  a  safer  light  than  coal  oil,  and  about  the 
equal  of  ordinary  gas.  The  generator  is  the  danger 
point,  and  this  is  why  it  should  be  located  in  a  separ- 
ate out-house.  The  gas  may  be  more  explosive  than 
coal  gas,  but  there  is  one  point  which  counteracts  this 
undesirable  feature.  While  acetylene  will  produce 
asphyxia,  the  fatal  result  of  the  coal  ;''as  is  not  to  be 
found  and  the  poisoning,  comparatively  speaking,  is 
very  mild.  Another  good  feature  is  the  pungent  odor 
of  acetylene,  which  facilitates  the  detection  and  finding 
of  a  leak.  But  regarding  this  leak  question,  our  re- 
marks on  leaks  of  coal  gas  apply  with  equal  force  here, 
namely,  do  not  look  for  the  trouble  with  a  light. 
Acetylene  has  been  condemned  in  the  past,  as  a  large 
number  of  accidents  have  resulted  from  its  use.  These 
lighting  systems  have  been  placed  in  the  hands  of 
farmers  not  above  ordinary  intelligence,  and  it  is  sur- 
prising that  more  fatalaties  have  not  occurred.  One 
man  buys  a  good  generator,  and  has  a  safe  plant,  and 
his  neighbor,  who  is  a  handy  sort  of  a  person,  builds  a 
lachine  mself,  uses  it,  and  is,  perhaps,  blown  up.  Fol- 
lowing -his  comes  a  cry  from  the  newspapers  condemn- 
ing acetylene,  in  every  shape  or  form,  and  this,  to  say 
the  least,  is  most  unfair.  The  party  from  the  country 
comes  into  a  city  hotel  and  blows  out  the  gas,  with  in- 
convenient resufts,  and  the  papers  sneei-  at-th^Jack  of 
;rtt^i;g-.»nr:e  nn  the  part  of  the  deceased.  Far  more 
foolish  actions  are  the  cause  oT~Pnany  of  the  recorded 
explosions  of  acetylene,  but  here  the  system  is  blamed 
instead  of  the  individual.  Acetylene  is  a  good  thing, 
and  will,  we  think,  grow  to  be  a  serious  rival  of  elec- 
tricity. But  without  question,  the  electric  light  is  the 
best,  the  safest,  and  most  convenient  form  of  illuminant, 
and  coal  oil,  coal  gas,  or  acetylene,  can  never  be  com- 
pared wiht  it.  We  place  the  above  facts  before  our 
readers  so  that  they  may  be  posted  on  the  various 
points  when  going  out  to  secure  contracts.  \\'e  have 
competition,  and  will  have  still  more,  but  the  thought 
that  we  have  an  almost  ideal  form  of  light  should  make 
us  feel  well  satisfied,  and  should  enable  us  to  get  and 
keep  a  great  percentage  of  the  business. 
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i    QUESTIONS  AND  ANSWERS  | 

Sooooooooooooooooooooooooooooooooooooooo 

».;K.\KKAL  KI  LKS  TO  BE  OBSliRVED  BY  CORRESPONDENTS: 

1.  All  cniiiiiries  will  be  answrrtil  in  the  order  received,  unless  special  circiini 
stances  warrant  other  action. 

i.  Questions  to  be  answered  in  any  spci'ifietl  issue  should  l>c  in  owr  hands  by 
the  close  of  the  month  preceding  publication. 

J.  Questions  should  be  cvmtined  to  subiei-ts  of  general  interest.  Tliosc  pcrtain- 
ini;  to  the  n-lalive  value  ot'dilTcrcnt  makes  of  apparatus,  or  which  for  in- 
telligent tn-alnu  iK  >1u>mU1  K-  placed  in  the  haltds  of  a  consulting  engineer, 
cannot  be  ivnsidcrcd  In  this  department. 

4.  To  avoid  tiouble  and  unncvvsfiary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can' be  no  possible  doubt  as  to  tlie  infor- 
mation required. 

^     In  all  cases  the  names  of  our  correspondents  \\  ill  In-  treated  i\M\rKlcnti;ilI>*. 

Oi  KS.  No.  I. — Will  you  kindly  explain  to  me  what 
a  "differentiall\-woiind"  motor  is? 

Ans.  Wo  prosuino  tliat  yon  are  acquainted  with  the 
standard  types  of  field  winding,  but  will  run  over 
roughly  the  various  methods  of  winding  and  con- 
necting the  coils.  The  most  common  winding  is  the 
shunt,  in  which  the  field  is  excited  direct  from  the 
supply  circuit  and  independently  of  all  other  parts  of 
the  motor.  The  result  of  this  connection  is  that  the 
field  strength  of  the  machine  remains  practically 
constant,  and  we  have,  as  a  result,  a  machine  which 
runs  at  a  constant  speed,  that  is  to  say,  the  maximum 
variation  of  the  number  of  revolutions  per  minute  will 
not  exceed  five  per  cent,  in  a  properly  designed,  fair 
sized  motor.  This  type  of  winding  is  universally  used 
for  power  work  in  factories,  etc.  The  next  winding  is 
the  series,  which  is  used  to  a  great  extent  for  elevator 
work,  and  almost  exclusively  for  railways.  In  this 
type  the  field  winding  is  of  heavy  wire,  and  is  connect- 
ed in  series  with  the  armature,  all  the  current  passing 
through  the  armature  passing  through  the  field  also. 
It  therefore  follows  that  when  the  motor  is  carrying 
a  heavy  load  and  drawing  a  large  current,  the  field  is 
very  strongly  excited,  and  hence  the  speed  of  the 
machine  will  be  reduced.  In  this  way,  the  motor  has 
a  load-regulating  tendency,  for  if  the  load  be  increased 
the  speed  immediately  drops,  which  action  naturally 
tends  to  reduce  the  load  which  the  machine  is  actually 
taking  care  of.  If,  on  the  other  hand,  the  load  on 
a  series  motor  be  taken  off",  the  armature  current  is 
lowered,  and  this  in  tiirn  weakens  the  field  and  hence 
the  motor  speeds  up  greatly.  Series  motors,  tor  this 
reason,  must  be  carefully  watched,  for  if  the  load 
should  be  suddenly  reduced,  unknown  to  the  attendent, 
by  such  an  action  as  the  breaking  of  a  belt,  the  speed 
will  reach  such  a  high  point  that  destruction  may 
follow,  due  to  the  immense  centrifugal  force.  If  a 
machine  were  built  having  a  shunt  and  series  winding 
on  the  fields,  the  motor  would  have  the  valuable 
load-regulating  feature  (but  not  to  such  a  marked 
extent  as  would  be  found  in  a  straight  series  motor) 
and  would  not  run  away  on  light  load. 
This  is  the  compound  wound  motor.  It  is  used  on 
elevator  work  where  the  series  machine  would  not  give 
satisfactory  results,  and  has  many  other  fields  where 
the  combination  of  the  two  previously  mentioned 
features  is  desirable.  An  instance  can  be  cited  in  the 
case  of  a  punch  press.  Here  it  is  desired  to  do  the 
actual  punching  by  the  energy  stored  up  in  the  fly- 
wheel, and  the  motor  which  drives  such  a  press  must 
not  reach  a  dangerous  speed  when  the  press  wheel'  is 
running  but  the  press  not  working;  also,  when  the 
actual  punching  is  done,  and  the  speed  ofthe  fly-wheel 
and  motor  is  dragged  down  for  an  instant,  the  ma- 


chine must  not  take  excessive  current.  The  shunt 
winding  of  the  compound  motor  prevents  the  running 
away,  and  the  series  winding  prevents  the  taking  of 
too  heavy  a  current  when  the  speed  is  reduced.  From 
this  it  will  be  seen  ihat  the  compound  motor  is  an  ideal 
machine  for  driving  punch  presses.  In  the  diff"erentially 
wound  motor  we  iiave  a  machine  with  a  shunt  and 
series  winding,  as  in  the  compound  motor,  but  the 
diff"erence  is  that  in  the  former  the  series  field  is  re- 
versed. This  means  that  when  the  load  is  increased 
the  series  coils  tend  to  weaken  the  field,  and  instead  of 
the  speed  dropping,  it  stays  constant,  or  increases. 
This  will  of  course  depend  on  the  ratio  of  the  two 
windings,  for  a  given  machine  may  be  designed  to  give 
almost  any  desired  result.  Suppose  that  in  a  certain 
motor,  the  drop  in  speed  from  no  load  to  full  load, 
with  a  shunt  winding  only,  is  fifty  revolutions  per 
minute.  The  addition  of  a  series  field,  reversed  so  as 
to  make  the  machine  differentially  wound,  may,  de- 
depending  on  the  number  of  turns  in  this  series  field, 
give  a  drop  of  but  twenty-five  revolutions,  or  it  may 
make  the  speed  constant  at  all  loads,  or  on  the  other 
hand,  it  may  make  the  machine  increase  in  speed  as 
the  load  increases.  Very  few  differentially  wound 
motors  are  used,  as  they  have  serious  disadvantages. 
Where  an  absolutely  constant  speed  is  required, 
irrespective  of  load,  is  one  place  for  such  a  motor, 
but  while  no  trouble  will  be  experiencied  if  the  load 
changes  are  gradual,  still  if  a  sudden  increase  in  load 
occur,  the  motor  is  liable  to  run  away  and  blow  the 
fuses.  This  will  be  understood  by  remembering  that 
the  series  field  is  opposed  to  the  shunt,  and  therefore 
if  the  increase  in  load  be  severe,  the  series  field  may 
completely  overpower  the  shunt  field,  and  the  result 
will  be  disastrous,  the  machine  being  left  without  any 
field  at  all.  Another  point  is  that  if  a  differentially 
wound  motor  starts  to  run  away,  there  is  no  holding 
it,  unless  the  switch  be  pulled,  and  this  though  it  may 
take  but  a  few  seconds  will  likely  give  the  machine  a 
chance  to  damage  itself.  Starting  must  be  carefully 
done,  for  the  same  reasons.  While  the  differentially 
wound  machine  is  ol  great  value  under  certain  cir- 
cumstances, it  must  never  be  placed  in  the  hands  of  an 
inexperienced  person  who  does  not  understand  it 
thoroughly. 

QuES.  No.  2. — When  used  as  a  penstock,  is  the 
friction  greater  in  an  iron  pipe  than  in  a  wooden  one, 
and  how  does  this  vary  with  age? 

Ans. — Considering  only  iron  and  wooden  pipes  which 
are  properly  built,  it  is  safe  to  say  that  the  friction  in  a 
new  iron  pipe  of  a  certain  size  will  be  from  ten  to  thirt)- 
per  cent,  greater  than  that  in  a  wooden  pipe  of  the 
same  diameter.  With  age,  the  diff"erence  becomes 
more  marked,  as  the  friction  in  an  iron  pipe  increases 
while  that  in  a  wooden  pipe  decreases.  In  an  iron  pipe, 
we  have  the  joints,  the  rivet  heads,  and  the  roughness 
of  the  iron  itself,  all  of  which  cannot  be  materially  re- 
duced, and  which  are  material  friction  factors.  On  the 
other  hand,  the  staves  of  a  wooden  pipe  may  be  planed 
very  smooth  before  the  pipe  is  built,  the  transverse 
joints  can  be  made  practically  smooth,  and  the  lateral 
joints  count  for  nothing.  The  longer  wooden  pipe  is 
used,  the  smoother  it  becomes  inside,  owing  to  the 
action  of  the  water,  and  to  the  formation  of  a  slippery 
green  slime.  In  making  up  such  a  pipe,  it  is  the  cus- 
tom to  dress  the  insides  of  the  staves  so  that  when  put 
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together  the  whole  will  form  a  practically  perfect 
circle.  It  is  a  surprising  fact  that  while  wooden  pipe 
was  used  altogether  in  the  early  days  of  hydraulic 
engineering,  steel  and  iron  pipe  seems  to  have  supplant- 
ed it  to  a  great  extent,  even  where  the  heads  have 
been  very  moderate.  There  appears  to  be  no  very 
good  reason  for  this,  as  the  wooden  pipe  costs  less,  is 
easier  built,  lasts  longer,  and  has,  for  a  given 
diameter,  a  considerable    greater  carrying  capacity. 


THE  USE  OE  PORTABLE  SUBSTATIONS. 

American  practice  in  the  field  ot  urban  electric  rail- 
ways has  conclusively  proved  the  value  of  portable  sub- 
station as  a  necessary  expedient  on  lines  having  a 
normally  light  traffic  but  subject  to  heavy  rushes  of 
load  at  certain  times.  Numerous  types  of  these  port- 
able stations  have  been  put  into  service,  and  consider- 
able interest  attaches  to  their  equipment.  In  a  recent 
issue  of  the  Street  Railway  Journal  Mr.  J.  R.  Hewett 
described  a  station  built  for  the  Cincinnati  and  Colum- 
bus Traction  Company.  From  this  article  we  cull  the 
following  data: — The  equipment  under  consideration 
at  present  forms  a  400  k.  w.  plant.  In  this  instance 
the  machinery  and  apparatus  are  installed  in  a  freight 
car  of  standard  design.  Great  attention  has  been  paid 
to  the  location  of  the  heavier  units,  to  avoid  undue  strain 
being  brought  on  any  part  of  the  car  or  machinery  dur- 
ing the  time  it  is  in  motion.  The  rotary  converter  is 
placed  at  one  end  of  the  car  and  the  transformer  at  the 
other,  in  each  case  the  centre  of  gravity  being 
immediately  over  the  truck.  An  equipment  consisting 
of  a  rotary  converter  and  transformer  has  been  found  by 
experience  to  be  preferable  to  employing  asynchronous 
motor  generator  set.  The  former  not  only  has  the 
advantage  as  regards  weight,  but  it  is'also  less  costly, 
has  a  better  overload  capacity,  and  the  connections  are 
simpler.  Added  to  this,  were  a  motor  generator  set 
installed,  it  would  involve  the  use  of  an  exciter  set  and 
a  high-voltage  starting  compensator  and  switches. 

The   rotary  converter  installed   in   the  Cincinnati 


transformers  were  employed.  But  this  was  only  due 
to  the  fact  that  such  apparatus  could  be  obtained  at  the 
works  ready  for  immediate  use.  In  the  present  case, 
one  tri-phase  transformer  has  been  installed,  and  this 
arrangement  possesses  the  two-fold  advantage  of  being 
light  in  weight  and  occupying  a  minimum  floor  space. 
It  is  designed  for  a  capacity  of  440  k.w. ,  is  a  25  cycle 
unit,  and  the  primary  is  wound  for  both  33,000  and  16,- 
500  volts,  while  the  secondary  delivers  current  at  a  pres- 
sure of  370  volts.   The  blower  set  for  supplying  the  air- 
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Fig.  2. — Tkansiormkr  Connections  for  P*.irtable 

Sl'BSTATION. 

blast  consists  of  an  ordinary  rotary  blower,  direct-coup- 
led to  an  induction  motor.  No  high-tension  apparatus 
is  brought  in  front  of  the  transformer,  a  factor  which 
ensures  the  safety  of  the  substation  attendant.  The 
usual  form  of  low  tension  a.  c.  starting  switch  is  re- 
retained,  and  no  d.  c.  starting  rheostat  switch  or 
synchronizing  apparatus  is  included  in  the  equipment. 
Both  power  factor  indicator  and  a.  c.  voltmeter  are 
also  dispensed  with.  No  negative  switch  is  provided, 
the  negative  terminals  of  the  machine  being  connected 
directly  to  the  metal  truck,  which  is,  of  course,  in 
metallic  connection  with  the  track.  The  rotary  con- 
verter is  compound  wound,  with  the  series  coil  on  the 
negative  side — that  is  to  say,   between  the  armature 


nil 


-Diagram  ov  Connicctions  ok  Portabi.k  .Sikstation. 


and  Columbus  substation  is  a  six-polo,  three-phase 
machine,  with  a  normal  output  of  400  k.  w.  when 
running  at  500  revolutions  per  minute.  The  potential 
at  the  d.  c.  brushes  is  600  volts.  It  is  fitted  with  a 
speed-limiting  device  connected  up  in  such  a  manner  as 
to  open  the  d.  c.  circuit  breaker  in  case  the  speed  rises 
above  the  normal,  due  to  a  failure  in  the  a.  c.  power 
circuit,  when  the  converter  would  run  as  a  d.  c.  motor 
with  a  differential  field. 

In  the  early  portable  substations  three  single-phase 


and  ground  connection.  An  equalizer  switcli  is  pro- 
vided on  the  negative  side  of  the  machine  for  use  when 
the  car  is  in  operation  as  a  reserve  to  a  permanent  sub- 
station close  at  hand.  The  equalizer  switch  running 
to  a  flexible  jumper  can  readily  be  connected  to  the 
equalizer  bus  bar  in  the  neighboring  substation  ;  and, 
again,  the  jumper  can  be  connected  to  the  ground 
should  it  become  desirable  to  run  the  converter  as  a 
shunt-wound  machine. 

The  substation  can  be  lighted  from  either  the  trollev 
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or  the  rotary  converter  ;  and  tlio  voltniotor  is  provided 
with  a  double-throw  switch  to  permit  readings  being 
taken  of  either  the  trolley  or  machine  voltage  at  will. 
A  flexible  lead  is  taken  through  the  wall  of  the  car 
directlv  from  the  machine  circuit  breaker  to  a  terminal 
block  on  tlie  outside,  so  that  connections  may  readily 
be  made  to  ihc  trolley  wire,  d.  c.  feeder,  or  positive 
bus  bar  in  the  permanent  substation,  as  occasion  de- 
mands. The  a.  c.  leads  are  carried  out  through  a 
special  weather-proof  entrance,  and  from  this  point 
connections  are  made  to  the  overhead  high-tension 
transmission  lines. 

The  end  of  the  car  near  which  the  rotary  converter  is 
located  is  made  detachable,  to  tacilitato  installation. 
The  rotary  converter  is  held  in  position  by  wooden 
cleats,  which  fit  snugly  to  the  interior  form  of  the  base, 
and  provision  is  also  made  for  levelling  the  rotary 
converter,  should  it  be  found  necessary  for  the  sub- 
station to  be  operated  on  a  grade.  All  the  wiring 
from  the  transformer  to  the  rotary  converter  is  carried 
under  the  floor. 

Figs.  I  and  2  show  the  scheme  of  connections  dia- 
grammatically.  In  the  former  the  transformer  con- 
nections are  for  16,500  volts,  and  in  the  latter  for 
33,000  volts. 

The  approximate  dimensions  of  the  car  are  : 

Length    41  ft. 

Width    9  ft. 

Height    8  ft.  6  in. 

The  car  is  fitted  with  hand  brakes,  but  no  motors 
are  installed,  as  their  occasional  use  would  hardly 
justify  the  extra  expense.  When  the  substation  is 
moved,  it  is  drawn  by  a  motor  car.  During  transit 
over  the  steam  railroads,  standard  M.  C.  B.  wheels 
are  used,  but  when  the  car  reaches  its  destination, 
these  are  replaced  by  wheels  of  narrower  tread  and 
shallower  flanges,  suitable  for  running  over  city  lines, 
sw^itches  and  points,  as  well  as  rounding  curves,  etc. 
Cars  for  operating  on  lines  where  little  clearance  is  pro- 
vided between  the  top  of  cars  and  bridges  can  be  sup- 
plied with  hand  brake  rigging  mounted  below  the  roof 
line. 

A  NEW  SYSTEM  OF  STREET  LIGHTING. 

Publicity  has  recently  been  given  to  an  arc  lighting 
system  employing  the  mercury  vapour  rectifier  as  the 
"changing  medium  between  the  lamps  and  the  genera- 
tors." The  following  details  describe  generally  the 
system  adopted: 

The  feature  of  the  system  is  the  operation  of  direct 
current  arc  lamps,  of  either  the  carbon  or  luminous  arc 
type,  from  an  alternating  current  supply  by  means  of  a 
constant  current  transformer  and  a  mercury  arc  recti- 
fier, thus  obtaining  both  the  excellent  light  of  the  direct 
current  lamps  and  the  perfect  regulation  of  the  constant 
current  transformer,  through  the  medium  of  a  reliable, 
eflficient  and  simple  piece  of  apparatus. 

The  remarkable  properties  of  the  mercury  arc  rectifier 
for  low-voltage  applications  are  now  well  known 
through  the  recent  introduction  of  the  battery-charging 
rectifier  panels.  Therefore,  no  theoretical  discussion 
of  the  rectifier  tubes  will  be  attempted.  A  few  changes 
in  shape  from  the  form  of  the  low-voltage  tubes  have 
been  found  advisable,  and  a  few  additional  precautions 
are  taken  in  manufacture,  on  account  of  the  liigh  \  oll- 
age  to  which  the  tubes  are  subjected  when  operating 


series  street  lighting  circuits.  Naturally,  difficulties 
have  been  met  in  handling  high  voltages,  but  they  have 
not  proved  insurmountable,  and  to-day  25,000  volts  are 
handled  with  the  rectifier  much  more  easily  than  one- 
hundredth  of  this  voltage  was  controlled  only  a  few 
years  ago. 

The  transformer  used  to  supply  the  lighting  circuit 
through  the  rectifier  is  of  the  well  known  constant 
current  type,  air  cooled  except  in  the  largest  sizes, 
where,  on  account  of  high  voltage,  oil  cooling  is 
preferable.  It  difi"ers  from  the  standard  type  only  in 
that  it  requires  a  specially  wound  secondary,  having  a 
smaller  section  of  wire  and  greater  number  of  turns 
than  is  usually  employed.  These  special  secondaries 
are  usually  wound  in  two  coils,  thus  giving  a  con- 
venient neutral  point  to  which  the  negative  terminal  of 
the  road  is  connected. 

The  first  commercial  installation  of  luminous  arc 
lamps  operated  from  a  rectifier  was  made  by  the 
Schenectady  Illuminating  Company  in  March,  1905. 
The  lamps  are  placed  on  Dock  Street,  Lyon  Street, 
and  Edison  Avenne,  and  have  been  operated  from  the 
rectifier  without  the  slightest  trouble  or  interruption 
since  that  time,  thus  confirming  the  results  of  earlier 
tests,  that  the  system  is  efficient  and  reliable. 

The  rectifier  is  mounted  on  a  pivoted  support  on  the 
front  of  the  arc  light  controlling  panel.  A  modifica- 
tion of  this  arrangement  adopted  in  later  sets  has  been 
to  mount  the  rectifier  on  a  small  marble  base  and  to 
mount  this  base  above  and  back  from  that  part  of  the 
panel  on  which  the  operating  switches  are  located. 
This  arrangement  entirely  avoids  the  presence  of  high- 
potential  terminals  on  the  front  of  the  panel.  A  small 
transformer  supplies  low-voltage  alternating  current 
to  a  pair  of  auxiliary  starting  anodes  ;  consequently, 
the  rectifier  may  be  started  before  any  of  the  high- 
tension  plugs  are  thrown  in.  After  starting  the  recti- 
fier it  is  necessary  only  to  plug  in  the  circuit  and  trans- 
former plug  switches,  starting  as  though  the  system 
were  series  alternating. 

The  efficiency  of  the  rectifier  system  is  practically 
the  same  as  that  of  the  constant  current  series  alter- 
nating arc  light  system,  since  at  the  high  voltages 
used  the  loss  in  the  rectifier  becomes  almost  negligi- 
ble. In  light  efficiency,  however,  the  rectifier  lumin- 
ous arc  system  shows  a  marked  advantage,  on  ac- 
count of  the  great  increase  of  light  given  by  the 
luminous  arc  lamp  at  approximately  three-quarters  the 
energy.  Although  the  same  increase  of  light,  due  to 
the  use  of  the  magnetic  arc  lamp,  may  be  obtained 
from  a  motor-driven  arc  light  dynamo,  there  can  be 
no  comparison  between  this  method  of  operation  and 
the  rectifier,  either  in  efficiency  of  the  system,  amount 
of  apparatus,  or  ease  of  operation. 


The  Board  of  Trade  of  St.  John,  N.B.,  have  appointed  a  com- 
mittee to  enquire  into  the  feasibilty  of  obtaining  cheap  power 
from  a  neai  -hy  falls,  a  project  brought  up  recently  by  William 
Thompson  &  Company. 

The  British  Columbia  Klectric  Railway  Company  are  con- 
.sidering  the  buikliug  of  an  electric  railway  from  New  West- 
minster to  llu-  I'lascr  Ki\cr  saw  mills  al  Millside.  It  would 
mean  an  expciulil  mc      ,1  pjDoxim.ilclx  S,-,5.vvh\ 

The  impi  o\ iiiuiii  ^   to  ilic  clcciric  [■'laut  at  Parry  Sound, 

Onl.,ha\c  been  cciiiplcu-il.  A  llimie  130  feet  long  lias  been 
luiilt,  Ihe  |)o\\ XT  luii;sc  n  incilclcil  :uul  .1  new  revolving  field  alter- 
nator installed.     The  powci'  has  been  increased  to  700  h.p. 
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CANADIAN  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Executive  Committee  was  held  at 
the  Secretary's  office,  Toronto,  on  the  iith  inst. ,  when 
a  number  of  new  members  were  elected. 

Owing  to  his  removal  to  New  York,  Mr.  K.  B. 
Thornton,  ex-President,  tendered  his  resignation  as  a 
member  of  the  committee.  Mr.  James  Robertson,  of 
the  Montreal  Light,  Heat  &  Power  Company,  was 
elected  as  his  successor. 

A  letter  was  read  from  the  Institution  of  Electrical 
Engineers  of  Great  Britain  tendering  to  the  Canadian 
Electrical  Association  an  invitation  to  visit  England 
during  the  'atter  part  of  the  month  of  June  next  as  the 
guests  of  the  Institution.  The  Secretary  was  directed 
to  express  the  thanks  of  the  Association  for  the  invita- 
tion and  communicate  with  the  members  to  learn  if  any 
of  them  will  be  in  a  position  to  avail  themselves  of  it. 

Messrs.  R.  G.  Black  and  James  Robertson  were 
appointed  a  committee  to  secure  suitable  papers  for 
the  annual  convention  of  1906.  The  following  gentle- 
men were  appointed  a  committee  to  make  the  necessary 
local  arrangements  for  this  convention  : — Messrs.  R. 
B.  Hamilton,  manager  Packard  Electric  Company,  St. 
Catharines;  J.  A.  Kammerer  and  J.  W.  Campbell, 
Toronto;  P.  J.  Myler,  manager  Canadian  Westing- 
house  Comfftmy,  Hamilton,  with  power  to  add  to  their 
number.  It  was  suggested  to  this  committee  that  if 
possible  the  convention  be  held  during  the  first  two 
weeks  in  June. 

Mr.  R.  G.  Black  was  appointed  Chairman  of  the 
Committee  for  the  advancement  of  the  interests  of  the 
Association.  Mr.  T.  S.  Young  was  appointed  Assistant 
to  the  Secret. iry  of  the  Association. 

TORONTO  BRANCH  A.  I.  E.  E. 

The  twenty-fifth  annual  meeting  of  the  Toronto 
Branch  of  the  American  Institute  of  Electrical  Engi- 
neers was  held  at  the  Engineers'  Club  rooms,  96  King 
street  west,  on  Friday  evening,  November  loth.  The 
subject  for  discussion  was  "  Lightning  Arresters," 
which  was  introduced  by  Mr.  C.  H.  Wright,  who  gave 
an  abstract  of  a  paper  read  before  the  parent  institute 
by  Mr.  N.  J.  Neall.  This  paper  describes  a  method 
of  obtaining,  by  means  of  test  papers,  records  of  the 
operation  of  lightning  arresters  in  service  and  gives 
some  results  obtained  by  the  use  of  this  method  on 
several  transmission  lines.  The  test  papers  were 
furnished  by  the  Westinghouse  Electric  &  Manufac- 
turing Company  to  a  number  of  operating  companies 
about  eighteen  months  ago  and  the  tests  covered 
territory  extending  from  Maine  to  California.  The 
character  of  the  puncture  made  in  the  test  papers, 
which  were  inserted  between  the  discharge  points  of 
the  arresters,  is  believed  to  indicate  not  only  that  a 
discharge  had  taken  place,  but  also  to  show  its  char- 
acter and  thus  give  evidence  of  the  suitability  of  the 
protective  apparatus  employed.  The  range  in  voltage 
of  the  high  tension  plants  on  which  experiments  were 
made  extended  from  6,600  to  55,000. 

The  test  papers  are  stated  to  indicate  that  the  lightning 
disturbances  on  a  line  are  not  of  the  magnitude  gener- 
ally supposed.  A  comparison  of  the  lightning  arrester 
papers  punctured  in  practice  with  the  papers  taken 
from  idle  lines  led  to  the  belief  that  the  low-equivalent 
arrester  was  discharging  these  disturbances  almost  as 
freely  as  if  the  resistances  were  omitted.  The  results 
showed  clearly  that   for  freedom  of  discharge  the 


arresters  which  are  built  like  the  low  equivalent  with 
low  resistance  have  freer  discharge  than  the  straight 
gaps  and  high  resistance. 

Mr.  Wright  strongly  commended  the  Westinghouse 
Company  for  the  work  which  they  had  undertaken, 
and  which  he  believed  would  eventually  lead  to  a  more 
perfect  knowledge  of  the  characteristics  of  lightning 
discharges.  He  regarded  Mr.  Neall's  paper  as  a  very 
valuable  addition  to  scientific  literature. 

An  interesting  discussion  followed  Mr.  Wright's 
remarks,  in  which  Messrs.  H.  A.  Moore,  R.  G.  Black, 
K.  L.  Aitken,  E.  B.  Merrill,  W.  G.  Chase,  E.  Richards 
and  F.  A.  Gaby  were  participants.  Mr.  Moore  urged 
that  the  electrical  fraternity  of  Canada  take  some  steps 
to  ascertain  the  effect  of  lightning  discharges  upon 
transmission  lines  in  this  country,  where  climatic  con- 
ditions are  different  from  those  of  the  United  States. 
No  particular  type  of  arrester,  he  claimed,  could  meet 
the  requirements  of  all  lines  and  all  conditions.  Mr. 
Black  advised  that  fuses  be  placed  on  both  sides  of 
lightning  arresters  to  prevent  them  from  short  circuit- 
ing. If  he  were  building  a  line  he  would  have  a  plain 
wire  above,  with  a  large  number  of  lightning  arresters. 
Mr.  Merrill  described  briefly  what  the  Toronto  and 
Niagara  Power  Company  are  doing  in  the  way  of 
lightning  protection.  During  the  discussion  the  horn 
type  of  arrester,  which  had  been  discredited  by  some 
engineers,  was  the  subject  of  favorable  comment.  It 
has  been  used  very  successfully  on  the  transmission 
line  of  the  Shawinigan  Water  and  Power  Company 
between  Montreal  and  Shawinigan  Falls,  and  since 
their  installation  they  have  had  no  arcs  in  their  station, 
no  damage  to  apparatus,  and  no  interruption  to  their 
service  caused  directly  by  lightning.  This  type  of 
arrester  is  evidently  used  largely  in  Italy,  as  Mr. 
Philip  Torchio,  in  a  paper  read  at  the  last  Institute 
meeting  in  New  York,  states  that  the  best  practice  in 
Italy  consists  in  placing  horn  arresters  on  the  line  at 
the  station,  making  the  ground  connection  through  a 
water  rheostat. 


Br.-itul)  office  of  Canadin  Electrical  Ni-ws, 
38  Alliance  Building:. 

November  4th,  1905. 

Last  year  the  Montreal  Street  Railway  caused  considerable 
comment  by  leasing  one  of  their  cars,  as  an  observation  car,  to 
a  Buffalo  concern.  The  business  public  thought  it  strange  that 
the  company  did  not  run  it  themselves.  The  cab  drivers  fought 
the  scheme  tooth  and  nail.  This  year  the  company  are  running 
it  themselves,  and  utilizing  the  fine  new  open  car  that  made  its 
debut  at  the  late  C.E.A.  convention  in  Montreal.  The  business 
men  nod  approval,  the  tourists  are  satisfied,  and  even  (he  cab 
driver  has  not  been  heard  against  this  latest  scheme. 

It  is  a  pity  that  much  cannot  be  said  for  the  new  double 
entrance  closed  cars  numbered  from  900  upwards,  that  the  Mon- 
treal Street  Railway  Company  have  placed  on  the  St.  Catherine 
street  route.  The  idea  is  to  prevent  one  from  securing  a  ride 
for  nothing  by  compelling  payment  on  entering.  Whilst  a  man 
can  get  his  cash  or  ticket  easily,  or  should  be  able  to  do  so,  il  ts 
a  different  matter  with  the  ladits,  and  surely  they  are  not  the 
ones  that  cnuse  the  Montreal  Street  Railway  to  mourn  the  loss 
of  so  many  fares?  An  exception  might  surely  be  made  in  their 
case,  as  encumbered  with  parcels  and  passing  through  a 
phalanx  of  smokers,  it  is  hardly  to  be  wondered  at  lhal  the 
ladies  object  to  such  "stand  and  deliver"  methods. 

The  Bell  Teleph.->ne  Company  deserve  great  credit  for  the 
success  which  attended  the  turning  over  their  mnin  exchange  to 
central  energy  system.  Saturday  we  turned  n'agnetos,  Mon- 
day we  did  not.  No  time  lost,  and  complaints  weie  few  and  far 
between.  It  would  be  interesting  to  learn  from  that  company  s 
engineers  if  ever  another  exchange  of  such  magnitude  was 
changed  over  in  such  a  manner  and  without  loss  of  service. 
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THE  BRAIM  AUTOMATIC  SWITCH. 

A  v.  ompany  lias  been  t'orinod  in  \  ancoiu  or,  B.  C, 
tor  the  purpose  of  placinj^  on  the  market  a  patent 
switch  tiirniny  device,  the  invention  of  Mr.  W.  H. 
Hraim,  of  that  city.  This  switch  was  first  introduced 
about  two  years  ago,  at  which  time  it  w^as  taken  up  by 
the  British  CoUmibia  Electric  Railway  Company,  and 
after  several  satisfactory  tests  was  installed  through- 
out their  system. 

The  device,  while  unique  itself,  is  very  simple  in 
operation.  It  consists  of  throe  distinct  parts,  each,  of 
course,  operating  on  the  other.  Tlie  first  part  is  that 
with  which  the  cars  are  equipped,  being  a  long  pin  or 
tread  acting  on  a  shoe  made  suitable  to  engage  either 
catch  to  throw  switch  for  main  line  or  branch  as 
desired.  The  top  of  this  pin  protrudes  through  the 
platform  of  the  car  in  a  convenient  place  for  the  motor- 
man  to  operate,  which  is  done  by  the  pressure  of  the 
foot. 

The  other  parts  are  placed  on  the  ties  at  the  switch 
and  consist  of  two  cast  iron  boxes  and  a  common  T 
rail  about  five  feet  long.  This  rail  is  simply  for  the 
lower  end  of  the  shoe  to  travel  along  when  pressed 
downward  by  the  motorman  as  the  car  approaches  the 
switch.  .\t  the  end  of  this  rail  nearest  the  switch  is 
located  one  of  the  cast  iron  boxes.  This  box  is  about 
6  feet  long  by  4^  inches  wide,  rising  level  with  the 
rails.  Near  each  end  of  the  box  is  a  small  case 
hardened  catch  or  block,  one  or  the  other  of  which  the 
lower  end  of  the  shoe  on  the  car  strikes.  These  little 
blocks  slide  forward  or  backwards  in  a  guide  frame 
and  are  made  to  work  opposite  one  from  the  other  by 
means  of  a  flexible  connection  (either  chain  or  cable) 
working  around  a  pulley  located  inside  the  box.  Thus 
when  the  shoe  strikes  one  of  the  blocks  throwing  it 
forward,  the  other  one  being  connected  to  it  by  the 
cable  is  immediately  thrown  back  in  readiness  for  the 
reverse  operation. 

Along  side  the  switch  and  in  line  with  the  first 
mentioned  box  is  placed  another  cast  iron  box.  This 
one  is  nearly  square,  being  16  x  18  inches,  and  rises 


Let  us  suppose  now  that  a  main  line  car  is  approach- 
ing a  switch  that  has  been  thrown  over  for  the  branch 
line.  The  motorman  presses  down  the  trip  with  his 
foot  as  the  car  approaches  the  first  catch  situated  in 
the  forward  end  of  the  long  casting.  The  toe  of  the 
shoe  striking  this  catch  immediately  shoots  the  long 
sliding  shaft  forward,  which  shaft,  pulling  at  the  long 
end  of  the  T  lever  in  the  other  casting,  causes  its  short 


Braim  Patent  Railway  Switch— The  Depressible  Shoe  is 
About  to  Strike  the  Trigger  of  Switch. 

arm  to  move  about  two  inches.  The  connecting  link, 
being  attached  to  the  short  arm  of  this  lever,  instantly 
moves  with  it,  and  it  (the  link)  being  also  connected  to 
the  switch  point,  pulls  the  switch  point  over,  permit- 
ting the  car  to  continue  on  the  main  line.  If  a  branch 
line  car  is  approaching  the  switch  when  it  is  thrown  for 
the  main  line,  the  motorman  of  the  branch  line  car 
allows  the  shoe  to  pass  over  the  first  catch  and  striking 
the  second  causes  a  reverse  movement  of  the  long 
sliding  shaft,  thereby  moving  the  switch  point  over  for 
the  branch  line  as  desired. 

The  object  of  placing  the  first  box  so  far  back  is  to 
allow  the  motorman  to  see  that  the  switch  has  been 
moved  over  before  the  car  enters.    The  two  boxes  or 


Arrangement  oi-  Braim  Patent  R 


level  with  the  pavement.  This  box  contains  a  T  shaped 
lever;  to  one  end  of  the  short  arm  of  this  lever  a  link 
is  attached,  the  other  end  of  the  link  being  connected 
direct  onto  the  switch  point.  It  might  be  mentioned 
in  passing  that  this  link  is  in  two  pieces,  the  connect- 
ing ends  being  threaded  to  permit  of  perfect  adjustment 
in  the  play  of  the  link  on  the  switch. 

Coming  back  to  the  long  box,  we  find  a  long  shaft 
or  sliding  rod  running  from  it  to  the  second  box.  This 
rod  has  a  sliding  play  of  about  six  inches  and  is 
operated  by  the  two  catches  at  each  end  of  the  longer 
box.  It  is  connected  at  the  other  end  onto  the  long 
•jod  of  the  T  shaped  lever  in  the  s(|u;ii  e  ho\. 


castings,  as  they  are  usually  called,  are  connected  to 
each  other  by  a  piece  ot  piping  which  also  serves  to  en 
case  the  long  sliding  shaft. 

The  following  are  the  instructions  that  have  been 
issued  by  the  British  Columbia  Electric  Railway  Com- 
pany to  their  employees  for  the  installing  and  operat- 
ing of  the  switch-thrower  : 

DIRECTIONS   RE.  INSTALL.VTION. 

The  switching  device  consists  of  two  parts,  the 
switch  throwing  lever  attached  to  the  car-body  and  the 
device  inslalkd  on  the  street  railway  track  between 
the  rails. 

To   install,  Hist    drill    the    tongue   switch  about  22' 
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back  from  the  tongue,  making  a  rectangular  hole 
i^"x  i/^s  '  as  per  separate  detail;  fit  the  dog  to  tongue 
and  connect  to  the  lever  in  cast-iron  box  by  the 
connecting  rod  provided.  Then  place  the  lyi" 
wrought  iron  pipe  that  serves  as  a  cover  for  the  long 
connecting  rod  in  position,  fitting  one  end  in  the 
square  box  and  the  other  end  in  the  long  casting, 
driving  the  pipe  into  place  to  the  mark  on  the  pipe. 

Connect  up  the  levers  and  the  chain  to  the  two 
triggers,  making  sure  that  all  parts  are  in  line  and 
work  easily  before  spiking  down. 

Spike  down  a  short  length  of  rail  about  6  ft.  long 
for  the  shoe  on  switch  to  run  on. 

In  equipping  car  with  switch  thrower  make  sure  it  is 
the  same  distance  from  gauge  line  of  rail  as  the 
triggers  on  the  track  and  see  that  the  shoe  and  lever 
have  not  too  much  side  play. 

The  operatmg  rod  in  floor  of  the  vestibule  can  be 
off-set  to  bring  it  into  the  best  location  for  the  motor- 
men's  use.  This  position  will  naturally  vary  with  the 
different  types  of  vestibules. 

DIRECTIONS  TO   MOTORMEN  TO  THROW  SWITCH. 

To  throw  switch  for  main  line  press  the  pin  just  as 
first  trigger  in  long  casting  rod  disappears  under  the 
fender,  holding  shoe  steadily  until  switch  is  thrown. 

To  throw  for  branch  line  press  the  pin  at  the  second 
trigger  just  as  the  one  nearest  switch  disappears  under 
the  fender.  Always  slow  car  down  to  2  miles  an  hour 
when  operating  switch  thrower,  and  release  foot  from 
pin  as  soon  as  the  switch  is  thrown. 


ELECTRIC  COMPANIES  IN  DISPUTE. 

As  a  result  of  an  electric  fire,  which  burned  out  a  whole 
light  and  power  circuit  at  the  power  house  of  the 
Montreal  Light,  Heat  and  Power  Company  and 
temporarily  tied  up  the  street  car  service,  the  latter 
company  has  entered  suit  against  S.  Carsley,  of  the 
Central  Electric  Company,  for  $150,000  damages,  and 
applied  for  an  injunction  to  prevent  the  latter  company 
from  stringing  wires  as  heretofore. 

The  Montreal  Company  say  that  the  fire  was  caused 
by  one  of  the  Central  Company's  wires,  which  crossed 
their  10,000  volt  wire,  falling  on  to  their  wire.  The 
immediate  result  was  a  short  circuit. 

The  Carsley  system  was  started  for  his  own  depart- 
mental store,  and  was  extended  by  running  the  wires 
over  the  roof,  etc.,  to  supply  other  nearby  merchants. 

The  management  of  the  Montreal  Light,  Heat  and 
Power  Company  issued  the  following  statement  respect- 
ing the  trouble : 

"Due  to  gross  carelessness  on  the  part  of  the  em- 
loyees  of  the  Central  Electric  Company,  the  system  of 
he  Montreal  Light,  Heat  and  Power  Company  was 
seriously  interrupted  yesterday  morning.  Employees  of 
the  Central  Electric  Company  by  stringing  wires  over 
the  high  tension  lines  of  the  Light,  Heat  and  I'ower 
Company  on  McGill  street,  burnt  the  same  down, 
which  caused  a  complete  shut  down  of  all  services  fed 
from  the  Light,  Heat  and  Power  Company's  central 
station,  which  seriously  affected  the  operation  of  the 
Montreal  Street  Railway  Company.  It  is  miraculous 
that  there  were  not  a  number  of  people  killed  due  to 
this  carelessness.  Considerable  damage  has  been  done 
to  the  system  of  the  Montreal  Light,  Heat  and  Power 
Company,  as  well  as  the  Street  Railway  Company." 


AN  IMPORTANT  DECISION. 

An  important  decision  has  been  rendered  by  Judge 
Andrews  in  the  case  of  the  Guardian  Fire  and  Insur- 
ance Company  vs.  the  Quebec  Railway,  Light  and 
Power  Company,  which  was  an  action  for  $2,300,  and 
also  in  the  action  of  the  Union  Assurance  Society  for 
$2,565,  against  the  said  company,  both  actions  being 
dismissed  with  costs. 

The  Insurance  Companies  were  endeavoring  to 
recover  from  the  Quebec  Railway,  Light  and  Power 
Company  the  above  amounts,  paid  by  them  to  J.  B. 
Morrissette  and  wife  for  damage  to  their  property, 
caused  by  fire  about  October  i8th,  1903. 

The  Insurance  Companies  claim  that  the  Quebec 
Railway,  Light  and  Power  Company  were  responsible 
for  the  damage.  The  case  was  a  very  important  one, 
and  the  trial  lasted  almost  two  weeks.  There  were 
nine  expert  witnesses  retained  by  the  plaintiffs  and 
defendants.  The  technical  side  of  the  Quebec  Railway, 
Light  and  Power  Company's  case  was  placed  in  the 
hands  of  Mr.  R.  S.  Kelsch,  consulting  engineer, 
Montreal. 

From  the  evidence  given,  it  was  learned  that  the 
transformer  supplying  current  to  Mr.  Morrissette's 
house  failed  on  the  night  of  the  fire.  The  record  of  the 
weather  conditions  for  that  night,  however,  were  such 
as  to  show  that  a  very  severe  thunder-storm,  accom- 
panied by  sharp  lightning  discharges,  occurred,  and 
that,  furthermore,  the  wiring  in  Mr.  Morrissette's 
house  was  defective  in  several  respects.  The  evidence 
also  showed  that  the  wiring  was  done  by  a  man  who 
knew  nothing  about  the  business,  and  even  the  Fire 
Underwriters'  experts  were  obliged  to  admit  that  it 
was  very  defective. 

In  one  place  concealed  work  was  done  with  ordinary 
lamp  cord,  which  was  twisted  around  a  lead  pipe, 
l^-'mch  lead  pipe  being  used  throughout  the  building 
for  connecting  the  various  gas  fixtures. 
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INVENTION  '9<f  DEVELOPMENT 

IN  THE:  ELECTRIOfVL  FIELD 


Series  Alternating  Current  System  for  Arc  Light- 
ing, llic  I'orl  Wayne  Electric  (."oinpany,  of  Fort 
Wayne,  InJ.,  have  recently  developed  a  system 
for  series  arc-lightingf  circuits  which  may  readily 
be  operated  upon  a  constant-potential  supply.  The 
system  has  been  desiijned  for  a  frequency  of  either 
00  or  140  cycles,  and  consists  of  a  regulator  for 
maintaining"  a  constant  current,  a  specially  designed 
high-tension  switchboard,  a  constant-potential  trans- 
former, and  a  series  of  arc  lamps.  The  regulator 
depends  upon  the  automatic  introduction  of  impedance 


Connections  for  P'ort  Wayne  Series  Alternating-Current 
System  of  Arc  Lighting. 

into  the  lamp  circuit  whenever  any  decrease  in  the  re- 
sistance of  the  latter  would  tend  to  cause  an  excessive 
current  to  flow.  This  impedance  is  introduced  by  the 
combined  movements  of  a  laminated  iron  core  and  im- 
pedance coil  into  such  a  position  as  to  cause  a  greater 
magnetic  flux  to  be  cut  by  the  current  in  the  coils. 
This  increase  in  the  amount  of  flux  cut  by  the  line  cur- 
rent produces  a  choking  eff'ect,  reducing  the  latter  to 
its  normal  value.  If,  for  any  reason,  the  line  current 
be  decreased,  the  exact  opposite  effect  takes  place 
within  the  regulator,  and  the  current  is  automatically 
increased  to  its  normal  value.  By  reference  to  the 
accompanying  diagram,  the  peculiar  design  will  be 
noted  by  means  of  which,  it  is  claimed,  the  system 
may  be  quickly  started  from  the  switchboard  without 
paying  any  attention  to  the  regulator  and  without 
causing  any  excessive  rush  of  current  through  either 
the  regulator  or  the  lamps. 

The  Tantalum  Lamp — Concerning  the  tantalum 
lamp,  Mr.  V.  Zingler,  of  Siemens  Bros.  &  Company, 
London,  Eng.,  says:  "Many  hundreds  of  thousands 
of  these  lamps  have  now  been  sold,  and  a  considerable 
amount  of  experience  with  regard  to  their  behavior  has 
been  obtained.  As  a  result,  it  has  been  shown  that 
when  used  on  alternating-current  circuits  the  results 
are  not  so  good  as  on  continuous-current  circuits,  the 


life  of  the  lamp  frequently  being  considerably  short- 
ened, and  the  globe  showing  a  tendency  to  blacken. 
We  therefore  recommend  that,  for  the  present,  the  use 
of  tantalum  lamps  should  be  restricted  as  far  as  pos- 
sibe  to  continuous-current  circuits.  We  are  frequent- 
ly asked  to  state  the  life  of  the  lamps.  Of  course,  as 
regards  individual  lamps,  it  is  as  impossible  to  make 
any  statement  as  with  any  carbon  filament  lamp,  but 
experience  has  shown  that  on  continuous-current  cir- 
cuits the  useful  life  may  be  assumed  generally  as 
being  between  400  and  600  hours,  and  in  many  cases 
it  is  actually  even  larger,  whilst  the  total  life  often 
greatly  exceeds  1,000  hours.  We  have  previously  in- 
formed you  that  the  candle-powers  of  the  lamps  of 
various  voltages  are  proportional  to  the  standard 
candle-power  of  the  110  volt  lamp  (23  British  candle- 
power).  We  have  had  many  enquiries  as  to  why  we 
do  not  put  the  no  volt  lamp  on  the  market  with  a 
candle-power  somewhere  about  16,  the  general  opinion 
being  that  23  c.p.  was  too  high  for  most  requirements, 
although  the  current  consumed  is  actually  less  than 
for  the  carbon  filament  lamp  of  16  c.p.  According  to 
present  manufacturing  arrangements,  in  order  to  re- 
duce the  candle-power,  it  is  necessary  to  have  a  lower 
voltage  lamp,  so  as  to  secure  the  same  high  efficiency. 
We  are  now  prepared  to  accept  orders  for  2.2  watt 
lamps  for  pressures  of  50,55,60,65,73-75,  100  and 
no  volts.  These  lamps  have  a  useful  life  of  about 
double  the  duration  of  the  lamps  described  above,  and 
give  30  to  40  per  cent,  less  light,  with  an  efficiency  at 
starting  of  2.2  to  2.4  watts  per  candle-power.  For  in- 
stance, the  1 10  volt  lamp  of  this  type  gives  a  light  of 
about  14^  c.p.,  with  an  efficiency  of  2.2  watts  per 
candle-power.  Its  useful  life  is  about  800  to  1,000 
hours,  and  the  total  life  often  reaches  1,500  to  2,000 
hours.  With  the  efficiency  mentioned,  a  lamp  having 
such  a  long  useful  life  is,  you  will  no  doubt  agree,  a 
great  improvement  on  anything  that  has  been  done  in 
connection  with  carbon  filament  lamps." 

Terminal  Covering  for  Lead-Armored  Cable — Chas. 
E.  Teush  and  Luther  Agis,  of  Evansville,  Ind. , 
have  patented  a  moisture-proof  cable  covering  which 
contains  some  points  of  advantage.  The  invention 
consists  of  a  sleeve  of  lead  or  other  suitable  material 
forming  a  case-covering  for  the  splices  and  joints. 
This  covering  is  healed  or  completely  closed  at  one 
end,  while  the  other  end  is  "  sweated"  to  a  collar  of 
brass  or  other  suitable  material  provided  with  a  screw- 
thread  on  its  outer  extremity  to  fit  the  internally 
screw-threaded  lower  end  of  a  cap  of  brass  or  other 
metal.  This  cap  is  provided  with  an  internal  annular 
ledge  and  an  extended  rim  or  margin  above  the  ledge, 
creating,  with  a  lead  gasket  resting  upon  the  ledge,  a 
shallow  cup  on  the  top  of  the  complete  casing.  The 
gasket  is  provided  with  a  series  of  holes  for  the  recep- 
tion of  any  number  of  lead-armored  cables  that  it  may 
be  desired  to  use,  hot  solder  being  poured  around  the 
cables  in  the  shallow  cup  formed,  preferably  until  the 
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solder  rises  to  a  line  a  little  above  the  top  of  the  cap. 
By  the  use  of  this  device  it  will  be  seen  that  to  reach 
the  terminal  wires  to  make  splices  or  tests  all  that  is 
necessary  is  to  unscrew  the  brass  collar  from  the  cap, 
when  the  hollow  casing  may  be  removed  and  the  wires 
exposed. 

Improvement  in  Telephone  System — Mr.  Charles  E, 
Egan,  of  Chicago,  has  been  granted  a  patent  on  a 
telephone  system  and  has  assigned  same  to  the  Egan 
Electric  and  Telephone  Company,  of  Petersburg,  111. 
The  invention  relates  to  improvements  in  telephone 
systems  in  which  a  number  of  telephones  are  arranged 
on  a  single  circuit,  and  the  object  is  to  provide  a 
simple  means  whereby  the  operator  at  the  central 
station  may  cut  out  the  coil  and  bell  circuits  of  all  the 
intermediate  telephones  while  conversation  is  held 
between  two  subscribers  at  the  remote  stations,  thus 
reducing  the  resistance  in  the  talking-circuit.  In 
carrying  out  the  invention,  a  circuit  controller  is 
employed  comprising  a  metal  plate  adapted  to  form 
part  of  the  circuit.  Chambers  are  arranged  in  the 
circuit  and  have  corrugated  expansive  inner  walls. 
Swinging  rods  have  connection  with  these  walls,  and 
are  adapted  to  operate  a  circuit  controller.  Heat  coils 
are  located  in  the  chambers,  and  means  are  provided 
at  a  central  office  for  controlling  the  heat  coils. 

Direct  Current  Series  Power  Transmission  System. 

— A  British  exchange  tells  of  an  interesting  high  ten- 
sion direct  current  transmission  scheme.  The  trans- 
mission is  between  Montiers,  in  Savoy,  and  the  town 
of  Lyons,  and  is  over  a  distance  of  no  miles — the 
greatest  yet  undertaken  in  Europe.  The  power  to  be 
transmitted  is  6,500  h.p. ,  and  it  is  to  be  generated  at 
57,000  volts.  This  will  be  obtained  by  connecting 
four  groups  of  generators  in  series,  each  group  being 
directly  driven  through  a  flexible  coupling  by  a  tur- 
bine of  1,570  h.p.  Four  generators,  giving  3,560 
volts  each,  form  a  group.  The  receiving  station  at 
Lyons  will  contain  six  groups  of  motors  coupled  to 
tramway  generators.  Each  group  will  consist  of  two 
motors,  each  taking  73  amperes  at  3,840  volts.  In 
this  installation  the  earth  is  employed  to  limit  the  sta- 
tic voltage  of  the  line,  but  it  does  not  actually  form 
one  of  the  conductors,  except  in  case  of  accidental 
damage,  in  which  case  it  acts  as  a  reserve  line.  In 
this  way  the  cost  of  the  line  is  practically  the  same  as 
when  the  earth  is  used  as  the  return,  while  certain  use- 
ful advantages  are  obtained.  Thus  the  stray  currents 
are,  normally,  entirely  suppressed,  and,  in  case  of 
breakdown,  are  reduced  by  half,  whilst  another  im- 
portant advantage  is  the  fact  that  the  earth  is  always 
available  as  a  reserve  line  in  case  one  of  the  conduc- 
tors fails. 

The  Cascade  Rotary  Converter — A  75  k.w.  cascade 
rotary  converter  is  now  being  exhibited  at  the  Liege 
Exposition  and  has  attracted  considerable  interest. 
This  machine  is  designed  for  the  transformation  of 
alternating  into  direct  current.  It  partakes  of  the 
characteristics  of  a  motor-generator  ami  of  a  synchron- 
ous converter  fed  through  stationary  1 1  .mslcMmers. 
The  converting  equipment  is  composed  ol  two  machines, 
which  may  be  designated  as  the  input  and  output 
machines,  respectively.  The  input  machine  consists  of 
a  rotor  and  stator,  similar  to  those  of  an  induction 
motor.     The  output  machine  consists  of  armature  and 


field  structures,  similar  to  those  of  a  rotary  converter. 
The  rotor  of  the  input  machine  is  mounted  on  the  same 
shaft  with  the  armature  of  the  output  machine,  and  the 
rotor  (secondary)  winding  is  connected  directly  to  the 
armature  winding. 

The  operation  of  the  equipment  presents  numerous 
points  which  are  well  worth  mentioning.  If  it  be 
assumed  that  the  input  machine  has  the  same  number 
of  poles  as  the  output  machine,  then  the  normal  speed 
is  equal  to  just  one-half  of  the  speed  of  the  revolving 
field  of  the  first  machine  (induction  motor).  Consider 
the  action  of  the  stator  circuits  of  the  input  machine. 
When  a  certain  alternating  e.m.f.  is  impressed  upon 
its  terminals,  the  flux  must  have  a  value  such  that  its 
rate  of  change  produces  a  counter  e.m.f,  only  slightly 
less  than  the  impressed.  When  the  primary  circuits 
are  symmetrically  arranged  and  subjected  to  polyphase 
electromotive  forces,  the  familiar  synchronously  revolv- 
ing field  is  produced.  This  field  cuts  across  the  second- 
ary conductors  and  generates  therein  electromotive 
forces  having  a  frequency  proportional  to  the  slip  from 
synchronous  speed.  The  electromotive  forces  generat- 
ed in  the  armature  of  the  output  machine,  due  to  its 
motion  through  the  constant  field,  will  be  proportioned 
directly  to  the  speed.  It  is  evident  that  these  two 
polyphase  electromotive  forces  will  have  the  same 
frequency  at  a  certain  speed  of  the  rotor,  which  speed 
will  be  one-half  of  that  of  the  revolving  field  when  the 
poles  of  the  input  and  output  machines  are  equal  in 
number. 

In  comparison  with  the  ordinary  rotary  converter, 
the  cascade  converter  possesses  the  advantage  of 
operating  at  a  lower  frecjuency,  and  hence  its  commu- 
tation is  much  better.  The  input  machine  can  be 
wound  directly  for  any  voltage,  and  hence  stepdown 
transformers  are  unnecessary.  The  makers  claim  that 
it  it  is  much  lighter  and  cheaper  than  a  motor-gener- 
ator set.  It  is  a  synchronous  machine,  but  can  be 
started  as  a  simple  polyphase  induction  motor.  It 
supplies  its  own  exciting  current,  both  during'  the 
starting  period  and  during  normal  operation.  On  the 
input  side  its  performance  is  similar  in  many  respects 
to  an  induction  motor  operating  at  variable  slip  near 
synchronous  speed,  while  on  its  output  side  it  possesses 
the  characteristics  of  a  synchronous  converter. 

Efficiency  of  Incandescent  Lamps. — Recent  tests 
were  made  in  Paris  by  Lauriol  and  Janet  for  a  special 
purpose  of  comparing  i  lo-volt  and  220-volt  incan- 
descent lamps.  The  results  of  these  tests  support  the 
contention  that  iio-volt  lamps  are  better  than  220- 
volt  lamips  in  point  of  efficiency  (average  dift'erence 
about  20  per  cent,  in  favor  of  iio-volt  lamps),  useful 
life  and  similarity  in  illuminating  power.  After  200 
hours  the  average  consumption  of  the  220-volt  lamps 
tested  was  34  per  cent,  higher  than  that  of  the  i  10- 
volt  lamps.  Janet  points  out,  however,  that  the  use  of 
220-volt  lamps  is  only  now  becoming  common  in 
France  .nul  ili.it  it  would  be  unfair  to  form  final  con- 
clusions as  I  Lizards  iio-volt  lamps  versus  220-volt 
lamps  from  the  figures  quoted. 

New  Type  of  Gas  Producer. — In  a  recent  issue  of  the 
Zeitschrift  des  Vereines  deutsches .  Ingenleure,  Ilerr 
Jahns  describes  a  form  of  gas  producer  developed  by 
himself,  in  which  such  cheap  fuel  as  bituminous  coal, 
slack  and  the  refuse  of  screening  and  washing  opera- 
tions may  be  used  successfully  to  produce  a  gas  suit- 
able for  driving  gas  engines.  The  gas  is  not  pro- 
duced complete  in  one  generator,  but  passes  through 
a  series  of  four  or  more,  which  are  interconnected. 
As  gas  is  being  produced,  generators  are  being  cut 
into  and  out  of  the  series.  Each  generator  is  filled 
full  with  fuel  at  the  start  and  no  more  is  added  until 
after  it  has  burnt  out.  The  gas  coming  from  the 
generator  last  fired  up  passes  through  those  already  in 
operation,  and  thus  its  quality  is  fixed,  although  it 
contains  a  high  percentage  of  volatile  matter.  There 
is  claimed  for  this  type  of  producer  a  less  cost  of  pro- 
duction and  a  more  efficient  generation  of  gas. 
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UTILIZATION  OF  GAS  ENGINES  IN  CON- 
NECTION WITH  LONG  DISTANCE 
ELECTRIC  TRANSMISSION.* 

l?v  John  M  aki  in. 
The  very  rapid  progress  in  the  development  of 
electrical  machinery  and  appliances  during-  the  past  ten 
years  has  invited  the  capitalist  and  enjjineer  to  install 
and  operate  many  hundred  thousand  torsepowcr,  uti- 
lizing- the  waters  of  the  various  streams  as  a  source  for 
g-enerating  the  current.    The  prime  iiifcentive  for  such 


development  from  the  investor's  sta 


fact  that  the  source  of  power  was  being  constantly  re- 
newed by  the  laws  of  nature,  and  wi:h  the  authentic 
records  of  precipitation  as  a  guide  the  prudent  engineer 
has  recommended  a  great  many  plants  to  be  constructed 
wiiich  have  proved  financially  and  commercially  suc- 
cessful. 

The  most  notable  examples  of  this  progress  have 
been  and  are  being  developed  in  the  State  of  California. 
A  great  many  surprises  of  a  practical  nature  have  been 
encountered  by  the  managers  of  these  various  water- 
power  electric  developments  with  particular  reference 
to  earning  capacity,  and  more  particularly  with  refer- 
ence to  the  relation  of  "plant  utility  to  plant  capacity," 
commonly  termed  "load  factor."   The  manager  is  con- 


idpoint  was  the 


was  reached  that  in  a  service  so  large  and  important 
as  the  carrying  of  hundreds  of  thousands  of  people 
daily  in  a  large  city,  nothing  could  be  done  on  the 
plans  outlined  unless  some  absolute  guarantee  of  con- 
tinuity of  service  were  available,  and  it  certainly  was 
not  favorable  from  the  standpoint  of  the  utilization  of 
steam  engines  for  emergency  purposes,  because  if 
steam  were  being  maintained  constantly  under  the 
boilers,  no  economy  could  result,  and  if  the  plants 
were  allowed  to  cool  off  the  time  element  of  starting  ' 
woulcTprohibit  their  use. 

The  oflicers  of  the  power  company  had  been  making 
thorough  investigations  of  the  development  of  the  gas 
engine  in  large  units,  having  sent  two  of  their  engi- 
neers througout  the  entire  East  to  make  full  and  com- 
plete reports.  In  consequence,  and  as  a  last  resort, 
the  power  company  agreed  to  install  three  gas  en- 
gine electric  generating  units,  each  unit  having  a  capa- 
city of  4,000  kilowatts,  or  a  total  initial  capacity  of 
12,000  kilowatts.  This  plant  will  be  enlarged  as 
rapidly  as  the  requirements  of  the  railroad  may  de- 
mand. 

The  guarantees  which  have  been  made  by  the 
manufacturers  of  these  engines  are  particularly  in- 
teresting, electric  transmission  in  a  position  to  practi- 


stantly  trying  to  find  ways  and  means  of  utilizmg  the 
electric  current  during  such  times  of  the  day  or  night 
when  his  present  consunTers  do  not  require  it.  Numer- 
ous plans  and  devices  have  been  utilized  to  further  this 
end. 

Witliii^  the  past  year,  the  problem  was  presented  to 
the  oHicers  of  the  California  Gas  &  ElectricCorporation, 
who  were  desirous  of  furnishing  all  the  electric  current 
for  the  operation  of  the  street  railroads  under  the  con- 
trol of  tlw  United  Railroads  of  San  Francisco,  and 
•  negotiations  were  comrnenced  with  the  officers  of  the 
^  latter  company  with  that  end  in  view.  It  was  very  diffi- 

j^-iilf  f,-»r  thp  railrnart  .ppnplp.  at  firgf.  .tO  -  d&Velftp— eye«--^ 

■  Rope  that. such  a  condition  -of  affairs  could  be  made 
feasible.  Here  was  a  compahy  with  its  thousands  of 
horsepower  developed  at  no  point  nearer  than  140  miles 
from  the  proposed  place  of  consumption,  and  while  it 
is  true  thaj  this  company  has  many  sources  of  supply 
^and'many  avenues  of  delivery,  yet  tlfere  was  an  insur- 
mountable barrier  in  the  minds  of  the  railroad  people 
as  to  t-he  advisability  of  purchasing  current  at  any  price 
if  the  convenience  of  its  patrons  was  to  be  sacrificed  in 
any  way.  As  one  of  the  officers  of  the  railroad  com- 
pany remarked,  "We  certainly  desire  to  save  money  in 
the  operation  of  our  property — within  reason,  but  at 
the  same  time,  we  care  more  for  the  good  will  and 
satisfaction  of  our  patrons,  and  if  any  interruption  of 
service  should  occur  on  all  your  lines  feeding  into  this 
city  at  one  time  we  cannot  expect  our  citizens  to  be 


cally  guarantee  continuous  service,  regardless  of  tKe 
length  of  its  transmission  lines  or  the  momentary  in- 
terruptions which  do  occur  through  causes  beyond 
human  control.  It  might  be  fairly  stated  that  the  gas 
engine  stands  alone  as  the  only  means  of  instantaneous 
generation  of  electric  current  at  distributing  centers  in 
times  of  emergency,  at  any  fair  or  reasonable  cost. 

The  gas  engine  electric  generating  plant  of  the 
California  Gas  &  Electric  Corporation  will  also  be 
utilized  to  a  certain  extent  for  the  purpose  of  increasing 
the  load  factor  of  the  transmission  line,  for  it  is  obvious 
to  those  familiaTr  with  power  transmission  plants  that 
£fter_^ro£e£_  installations  have  been  made,  including 
full  capacity  at  th  e  hydraulic  end,  as  well  as  in  the 
in  pole  lines,  there  is  absolutely  no 


that  much  incom 
In  this  particul; 


power  com  pa 
and  anv  de\ 


power-house,  ani 

increased  cost  fbr  current  to  the 
whether  its  load  factor  be  .2  or  .99, 
which  can  be  utilized  to  improve  that  load  factor  adds 
and  net  profit  tor  the  power  plant, 
case,  the  gas-engine  generating 
plant  was  a  neaessity,  for  without  such  the  Cali- 
fornia Gas  &  E 


"patient  wnue  STCtwg.m  tua  cai'o  tut'  kli  hour  and  a  halt 
until  you  get  up  steam." 

The  railroads  were  operating  their  steam  plant  for 
this  service,  and  the  power  company  suggested  the 
continuance  of  the  operation  of  these  steam  plants  and 
.receive  a  portion  of  the  power  from  the  power  com- 
pany, but  this  plan  was  not  considered  advisable. 

After  numerous  interviews  with  an  honest  desire  on 
both  sides  to  try  and  accomplish  the  economic  result, 
if  it  could  be  done  without  sacrificing  the  interests  of 
the  patrons  of  the  railroad  company,  a  firm  conclusion 


ectric  Coporation  would  have  been 
unable  to  have  o  stained  the  contract  for  power.  That 
being  the  case,  t  le  officers  decided  to  make  a  virtue 
out  of  this  necessity,  and  up  to  the  extent  of  the  cost 
of  fuel  being  les^  than  the  increased  value  derived  from 
improving  the  lokd^actor  on  the  power  lines,  they  pro- 
pose to  operate  this  gas  engine  plant  in  that  manner 
and  for  that  purpo^- 

 The  gaa  whiclr^ill  be  used  to  drive  these  engines 

will  be  manufactured  from  crude  oil,  and  will  be  of  the 
quality  similar  to  the  illuminating  gas  now  being  dis- 
tributed throughout  the  State  of  California  manu- 
factured by  this  process,  ranging  from  610  to  660  B.T. 
U.  horsepower  per  cubic  foot. 

Nearly  all  of  the  gas  engines  in  use  throughout  the 
East  and  Europe  are  utilizing  producer  gas  or  blast 
furnace  gases,  except  in  very  small  units  or  where 
natural  gas  can  be  obtained,  and  from  investigations 
which  I  have  made  I  have  ascertained  that  the  largest 
gas  engine  using  manufactured  gas  of  more  than  600 
B.  T.  U.   horsepower  has  a    rated  capacity  of  300 
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horsepower,  while  those  in  process  of  installation  near 
San  Francisco  will,  in  each  case,  be  more  than  seven- 
teen times  as  large. 

The  nearest  approach  to  these  large  engines  in  size 
are  two  which  are  in  operation  at  Hastings,  West 
Virginia,  each  having  4500  horsepower  capacity,  and 
driven  by  natural  gas,  and  being  used  for  the  com- 
pression of  natural  gas  for  transmission  through  a  pipe 
line  200  miles  in  length.  These  engines  have  been 
and  can  be  started  from  cold  and  rest  to  full  load  in 
less  than  sixty  seconds. 

T4ie  follow iu^  is  a  ddbulpiluil  Ul'  Lll^^jt^  ehgmes  : 
These  gas  engines  are  now  being  built  by  the  Snow 
Steam  Pump  Works  of  Buffalo,  N.Y. ,  and  in  general 
design  and  detail  resemble  very  closely  a  modern  high- 
grade  massive  .A^merican  steampower  engine.  They 
are  of  the  horizontal,  twin  tandem,  double  acting  four- 
cjxle  type,  giving  two  impulses  to  each  crank  per 
revolution.  This  is  equivalent  to  a  cross  compound 
steam  engine.  Any  cylinder  head  can  be  removed 
from  any  cylinder  by  simply  disconnecting  one  jacket 
water  supply  pipe  and  removing  the  nuts  holding  the 
head  to  the  cylinder. 

All  working  parts  are  above  the  engine-room  floor, 
nothing  but  water  supply,  gas,  air  inlet  and  exhaust 
pipes  are  below  the  floor,  and  these  are  arranged  so 
thafai^hoy  imii  Ll.  IilulIiuJ. — !ttf-Th6  ffikin  parts  have" 
their  proper  relative  positions  positively  and  perman- 
ently fixed  by  male  and  female  centering  fits  of  large 
diameter,  thus  practically  insuring  self-alignment. 

Lubrication  of  the  cylinders  is  effected  by  spreading. 
This  is  accomplished  by  leading  four  oil  feeds,  fed  by 
individual  oil  pumps,  to  each  cylinder,  and  entering 
the  cylinder  at  points  to  successfully  effect  the  proper 
spreading  of  the  oil.  The  oil  is  fed  to  the  cylinder  on 
the  inhalation  stroke,  and  is  spread  on  the  compres- 
sion stroke,  thus  being  properly  lubricated  for  the 
power  or  impulse  stroke.  The  lubrication  of  journals 
is  effected  by  means  of  a  positive  feed  lubricator. 
Each  oil  feed  is  carried  to  the  part  to  be  lubricated  by 
means  of  small  tubing  leading  from  a  multiple  feed 
oiler  containing  a  small  oil  pump  for  each  feed  led 
therefrom.  The  feed  to  each  part  is  positive  and  can 
be  adjusted  to  give  a  fixed  supply  of  oil  per  revolution 
of  the  engine.  When  the  engine  stops  the  oil  feed 
stops,  and  when  the  engine  starts  the  oil  feed  also 
starts.  Inlet  valves,  mixers  and  cut-off  valves  will  be 
designed  so  that  gasoline  can  be  injected  to  the  sur- 
faces necessary  to  be  cleaned,  rendering  the  dislodg- 
ment  of  any  deposit  an  easy  matter  without  removing 
the  parts. 

The  pistons  are  carried  by  cross  heads,  thereby 
materially  reducing  the  weight  carried  on  the  bore  of 
the  cylinders.  By  the  use  of  three  cross  heads,  the 
main,  intermediate  and  outboard,  proper  alignTH^nt  of 


keep  the  angular  variation  within  each  revolution  at  a 
minimum,  satisfactory  to  the  electrical  generator 
manufacturers. 

The  main  shaft  will  be  of  the  overhung  crank  type, 
having  the  cranks  forged  with  the  shaft  and  with  crank 
pins  forced  into  the  cranks.  The  main  connecting  rods 
are  simple,  plain,  with  solid  adjustable  stub  ends.  The 
main  cross  heads  are  fitted  with  adjustable  babbitted 
gibs  and  removable  crucible  steel  wrist  pins. 

The  pistons  are  designed  in  such  a  way  that  expansion 
of  the  faces  can  take  place  without  affecting  in  any  way 
Itre  strength  or  life  of  the  piston.  Piston  rods  extend 
from  the  main  cross  heads  clear  through  the  cylinders 
to  the  outboard  cross  heads,  and  secured  to  same  by 
nuts.  Each  cylinder  is  made  in  two  parts,  the  joint  be- 
ing circumferential  and  located  half  way  between  the 
ends. 

Separate  supply  pipes  for  each  individual  part  to  be 
water  jacketed  will  be  furnished,  so  that  the  amount  of 
water  fed  to  each  part  can  be  regulated,  thus  permitting 
the  carrying  of  high  temperatures  in  such  parts  as 
cylinder  heads,  medium  temperatures  in  cylinder  jack- 
ets, low  temperatures  to  the  rods,  pistons  and  metallic 
packing. 

These  engines  are  started  by  the  use  of  compressed 
air  on,,s.torage- in  compression  tanks.  Safety  devices 
are  provided  which  carefully  control  the  speed  limit. 

The  dimensions  ot  these  engines  are  very  interesting: 

Length  over  all,  70  feet.     Width  over  all,  34  feet. 

Weight  of  heaviest  casting,  60  tons. 

Diameters  of  cylinders,  42  inches. 

Length  of  stroke,  60  inches. 

Main  journals,  30  inches  in  diameter,  54  inches  long. 

Main  cross  head  gibs,  27  inches  wide,  54  inches  long. 

Diameter  of  center  of  shaft,  38  inches. 

Weight  of  fly-wheel,  130,000  pounds. 

Total  weight  of  engine,  fly-wheel  and  generator, 
1,200,000  pounds.   _ 

These  engines  will  probably  be  in  operation  on 
before  January  i,  1906,  and  from  all  the  investigations 
which  have  been  made  by  my  co-workers,  w^e  are 
laboring  under  no  doubt  as  to  the  absolute  success  of 
this  installation  when  completed. 


SPARKS. 

Messrs.  Hog'e  &  Thompson,  w  ho  are  building  a  planing- mill  a 
Saskatoon,  N.W.T.,  have  applied  to  the  Council  for  a  franohis 
for  electric  lighting. 

Weston,  Ont. ,  will  continue  municipal  ownership  of  their  olei 
trie  light  plant  for  some  time  at  least.  Recently  the  Council  rc 
jected  the  offers  of  both  the  Stark  Telephone,  Light  and  Powo 
Company,  of  Toronto  Junction,  and  the  Southern  Light  &  Powo 
Company,  of  Erindale. 

Dr.  Hcroult,  of  LaPraz.  France,  inventnr  ,-,f  thp  plprtri  '  pr 


the  pistons  is  permissible  after  years  of  service,  and  it 
is  questionable  whether  an  engine  without  this  feature 
can  be  regarded  as  entirely  satisfactory. 

The  question  of  regulation  in  the  generation  of  elec- 
tric current  by  means  of  direct  connected  electrical 
generators  has  been  a  problem  not  only  for  the  gas 
engine  people  but  for  the  steam  engine  manufacturers 
to  solve,  and  this  has  been  done  in  the  latter  case  with- 
in the  last  two  years  practically  to  the\  satisfaction  of 
the  electrical  engineer,  so  that  parallel  operation  is  now 
successful.  The  builders  of  this  engine  are  also  follow- 
ing steam  practice  in  this  respect,  and  will  be  able  to 


ctiA  Ul'oic  jmelting,  is  now  at  Ste.  Marie,  Ont.,  in  connection 
with  the  experiments  to  be  made  by  the  Dominion  Government. 
The  furnace  has  been  completed  and  the  experiments  will  be 
under  way  very  shortly. 

Mr.  E.  S.  Pindell,  of  Sault  Ste.  Marie,  Mich.,  has  been  granted 
a  franchise  for  electric  light  and  waterworks  s)'stems  at  New 
Liskeard.  The  works  are  estimated  to  cost  $132,000  and  the 
town  has  agreed  to  guarantee  the  bonds  to  the  amount  of  SSo.ooo. 

Mr.  F.  G.  Rumball,  president  of  the  Southwestern  Traction 
Company,  last  month  received  a  cablegram  from  London,  Kng.  ^ 
authorizing  the  company  to  proceed  with  the  surveys  for  an 
electric  railway  from  London  to  Hamilton,  to  be  operated  in 
connection  with  the  line  from  London  to  Port  Stanley.  The 
total  mileage  will  be  about  qo  miles,  involving  an  outlay  of  over 
$2,000,000. 
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I  TEUEGRftPH/TELErHONB  I 

\^^ESTERN  TELEPHONE  EXTENSIONS. 

I'hc  Hritisli  Columbia  Telephone  Company  have 
completed  the  rebuilding  of  their  long  distance  line 
trom  l.aurier.  Wash,  (on  the  boundary)  to  Greenwood, 
H.  C.  Cedar  poles  thirty  feet  long  and  not  less  than 
i)  inches  thick  at  the  top  by  14  inches  at  the  butt  were 
used,  35  poles  to  the  mile.  The  butts  were  treated 
with  carbolineum  to  preserve  them.  The  telephone 
wires  are  transposed  every  1,200  feet  and  for  about 
four  miles,  where  the  line  is  in  close  proximity  to  the 
Cascade  Power  Company's  high  tension  line,  trans- 
positions are  introduced  every  600  feet.  The  work 
has  been  carried  on  under  the  supervision  of  Mr.  G. 
C.  Hodge,  district  superintendent.  The  company  ex- 
pect to  soon  move  into  their  new  building  at  Nelson, 
which  has  just  been  completed  for  them. 


THE  LAYING  OF  THE  LATEST  ATLANTIC 
CABLE. 

The  Commercial  Cable  Company's  fifth  Atlantic 
cable,  from  Canso,  Nova  Scotia,  to  Waterville,  Ireland, 
was  completed  and  put  in  operation  on  October  6th. 
This  makes  seven  transatlantic  cables  worked  in  direct 
connection  with  the  lines  of  the  Postal  Telegraph- 
Cable  Company.  All  of  them  are  duplexed,  so  that 
their  combined  capacity  is  14  messages  at  one  time. 

The  new  cable  is  described  as  the  best  and  most 
expensive  submarine  cable  ever  laid.  It  was  manu- 
factured by  the  Telegraph  Construction  and  Mainten- 
ance Company,  of  London,  having  been  begun  in  March, 
1905,  and  finished  and  shipped  on  board  the  construc- 
tion company's  steamer  Colonia  on  August  3rd,  1905. 

Atlantic  cables  are  always  laid  from  west  to  east, 
because  the  prevailing  winds  in  the  summer  months 
on  the  Atlantic  are  from  the  west,  and  ships  meet 
much  better  weather  going  eastward;  consequently  the 
Colonia  sailed  directly  from  England  to  America, 
arriving  oflF  the  coast  of  Nova  Scotia  on  August  i6th, 
and  landed  the  heavy  shore  end  of  the  cable  on  the 
morning  of  August  i8th.  Moving  out  from  the  shore 
it  struck  a  rock  and  remained  fast  thereon  for  four 
days.  The  injuries  it  sustained  compelled  it  to  go  into 
drydock  at  Halifax  with  2,300  miles  of  submarine 
cable  aboard.  It  was  the  largest  and  heaviest  ship 
ever  taken  on  that  drydock,  exceeding  by  thousands 
of  tons  the  United  States  battleship  Indiana  of  10,000 
tons,  which  went  into  drydock  there  a  couple  of  years 
ago.  Repairs  were  made,  and  the  Colonia  took  the 
sea  again. 

On  September  23rd  the  ship  laid  its  course  from 
Canso,  N.  S.,  paying  out  cable.  On  September  28th 
it  passed  through  a  hurricane  in  mid-Atlantic,  although 
on  that  day  the  weather  on  both  sides  of  the  Atlantic 
was  reported  fine,  with  gentle  winds.  On  October 
3rd  it  arrived  without  a  mishap  at  a  point  187  miles 
from  the  coast  of  Ireland,  where  a  final  splice  was  to 
be  made  between  the  cable  that  had  been  paid  out  from 
the  American  side  and  the  187  miles  of  cable  previously 
laid  westward  from  the  Irish  coast  by  the  steamship 
Cambria  in  the  month  of  June.  The  weather  was 
heavy  and  the  Colonia  was  compelled  to  heave  to  for 
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several  days  awaiting  smoother  seas  to  enable  it  to 
make  the  final  splice,  which  was  made  on  October  6th. 

At  some  points  the  cable  was  laid  at  a  depth  of 
nearly  three  miles  below  the  surface  of  the  sea.  The 
quantities  used  in  the  manufacture  of  the  cable  were 
1,411,200  pounds  of  copper;  799,688  pounds  of  gutta- 
percha; 1,500,000  pounds  of  brass  tape,  jute  yarn,  iron 
wire  and  preservative  compound. 

The  signaling  speed  of  this  cable  is  reported  to  be 
1 5  per  cent,  greater  than  that  of  any  other  cable  of 
equal  length  in  the  Atlantic.  The  cost  of  the  cable 
varied  from  $1,000  to  $6,000  per  mile,  according  to 
the  character  of  the  ocean  bed  and  depth  of  water,  the 
great  variation  in  cost  being  due  to  the  different 
diameters  and  weights  of  the  sections  of  the  cable,  the 
cable  which  is  laid  in  the  deepest  water  being  lightest 
for  the  important  reason  that  it  would  be  impossible  to 
retrieve  a  heavy  cable  from  the  deep  water,  because  of 
the  enormous  pressure.  Cable  in  deep  water  is  prac- 
tically safe  from  injury,  and  therefore  does  not  need  to 
be  so  strong,  so  that  the  sections  laid  in  the  deepest 
water  are  of  smaller  diameter  and  lesser  cost.  The 
sections  laid  near  shores  are  of  massive  construction 
and  very  expensive.  In  the  neighborhood  of  the  fish- 
ing" grounds  off  the  coast  of  Newfoundland  a  type  of 
cable  midway  between  the  deep  water  and  shore-end 
cable  is  used.  The  intermediate  size  is  made  strong, 
to  resist  injuries  from  the  anchors  of  fishing  craft,  the 
most  prolific  source  of  danger  to  submarine  cables. 
This  intermediate  type  is  made  just  heavy  enough  to 
afford  reasonable  prospect  of  retriving  it  in  the  event 
of  its  being  damaged  by  the  anchor  of  a  fishing  vessel. 


SHORT-CIRCUITS. 

The  Winnipeg  Board  of  Trade  have  decided  to  agitate  for  the 
installation  of  a  municipal  telephone  system. 

A  by-law  was  carried  atJPort  Arthur,  Ont.,  last  month  providing 
$18,000  for  the  extension  of  the  municipal  telephone  system  and 
central  station. 

The  Bell  Telephone  Companyare  arranging  to  install  a  teleph- 
one system  at  shoal  Lake,  Man.,  to  have  connection  with  the 
longjdistance  service  by  Hamiota. 

Mr.  W.  J.  Duckworth,  formerlj'  inspector  of  the  G.  N.  \V. 
Telegraph  Company,  has  been  appointed  superintendent  of 
maintenance  for  the  same  company. 

Mr.  F.  R.  Carney,  Ottawa  manager  of  the  G.  N.  W.  Tele- 
graph Company,  has  been  promoted  to  the  management  of  the 
Montreal  office.     His  successor  at  Ottawa  is  Mr.  J.  G.  Davies. 

The  New  Brunswick  Telephone  Company  are  making  im- 
provements to  their  exchange  at  Moncton,  N.  B.  A  two  storej- 
brick  building  has  been  erected  and  is  being  thoroughly  equipped 
with  modern  appliances.  The  switchboards  were  obtained  from 
the  Kellogg  Switchboard  Supply  Company,  of  Chicago.  Mr. 
George  C.  Peters  is  the  local  manager  at  Moncton. 

Mr.  W.  B.  Powell,  for  many  years  Montreal  manager  of  the 
Great  North-Western  Telegraph  Company,  severed  his  connec- 
tion with  the  company  last  month,  after  thirty-seven  years'  service. 
He  resigned  to  enter  a  business  life.  Previous  to  his  departure 
he  was  presented  with  a  beautiful  diamond  pin  as  a  token  of 
esteem  and  good  will  from  the  staff,  including  the  branch  office 
employees.  The  presentation  was  made  by  Mr.  James  Tucker. 
Mr.  Powell,  in  acknowledging  the  gift,  stated  that  he  would 
prize  it  very  highly  as  coming  from  those  with  whom  he  had  been 
associated  for  so  many  years. 


Mr.  Beauchamp  H.  Smith,  second  vice-president  of  the  S. 
Morgan  Smith  Company,  of  York,  Penna,  died  at  his  home  in 
Los  Angeles  on  November  1st,  at  the  age  of  36  years.  Mr. 
Smith  went  to  Los  .'Angeles  about  five  years  ago  for  the  benefit 
of  his  health,  since  which  time  he  has  resided  there,  and  hopes 
of  a  complete  recovery  were  entertained. 
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THE  REGINA  ELECTRIC  LIGHT  PLANT. 

The  City  of  Regina,  Saskatchewan,  has  recently 
completed  modern  sewerage,  waterworks  and  electric 
light  systems,  from  the  plans  of  Mr.  John  Gait,  C.  E., 
of  Toronto.  The  water  supply  is  obtained  by  gra- 
vitation, and  by  means  of  the  construction  of  a 
concrete  dam  about  seven  miles  from  the   city,  a 


boilers  of  the  latest  design,  carrying  all  the  most 
recent  improvements  in  the  water-tube  boilers  made 
by  that  well-known  Glasgow  firm.  The  pump  room 
contains  the  Northey  pump,  used  for  increasing  the 
pressure  of  the  water  system  in  the  event  of  fire. 

The  electric  lighting  plant  consists  of  a  475  h.p. 
simple  Corliss  engine  shpplied  by  the  John  Inglis  Com- 
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reservoir  with  a  capacity  of  80,000,000  gallons  has 
been  formed. 

The  waterworks  and  electric  light  power  house  is  a 
substantial  brick  building  measuring  70  by  68  feet 
and  situated  on  the  northern  outskirts  of  the  city.  It 
is  divided  into  three  sections — ^boiler  room,  pump 
room  and  electric  light  room.  In  the  boiler  room  are 
installed  two  250  h.p.  Babcock       Wilcox  water-tube 


pany,  of  Toronto,  connected  to  a  300  kilowatt  gen- 
erator, manufactured  by  the  Canadian  Westinghouse 
Company  and  capable  of  supplying  7,000  16  candle 
power  lights.  The  lighting  system  is  under  the 
management  of  Mr.  J.  A.  Johnston,  electrical  engi- 
neer, and  is  rapidly  being  extended  in  all  parts  of  the 
city.  The  plant  also  supplies  the  current  for  the  ^5 
arc  lamps  which  make  Regina  one  of  llic  best  lighted 
cities  west  of  Winnipeg. 
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BOILER  INSPECTION  IN  ONTARIO- 

Mr.  Jiimos  T.  Burke,  Inspector  ol"  Kuotories  forOntai  io,  in  liis 
annual  report  to  tlie  Minister  of  Ag:riculture,  refers  ;it  somo  K  iil;|1i 
to  boiler  inspection.     He  says: 

Preliniinarv  to  a  boiler  inspection,  tlu-  hoilci  ,  Hues,  imiil-ilrum, 
ashpit,  and  all  connections  should  bo  tlioroii.s;lily  cleaned,  to 
facilitate  a  careful  examination.  Blisters  may  oeeui  in  tlie  best 
iron  or  steel,  and  their  presence,  and  also  that  ol  iliin  places,  is 
ascertained  by  sf^'''".'?  over  all  parts  o(  the  hoilei-  w  a  lianinier. 
When  blisters  are  discovered,  the  pi. lU  -  sluniKI  be  repain  d  or 
replaced.  Repairing' a  blister  cohm-.!-,  m  euttniL;  oul  ihe  blister- 
ed space  and  riveting:  a  "hard  paleh"  >>\er  llu-  liele  en  the  inside 
of  the  boiler,  if  possible,  to  avoid  lei  nnni;  ,i  peekel  i'ov  scnbrnent. 
.\11  seams,  heads,  and  tube  ends  sl,,,uKl  be  e\;iiHnied  Iol-  U-aks, 
criicks,  corrosions,  pitiint;  .nul  L;iiH>\ni-,  iI<  k  ^  iien  iil  llie  laltei- 
possibly  requiring  the  use  el  . I  Ml, lu; ml  \  Ml-  :<lass.  I  nilonn  cor- 
rosion is  a  wasting  away  of  llie  plaies.  ami  ils  di-i>lli  can  he  dt'- 
termined  only  by  drilling  lln  eu-h  the  ]ilale  and  measuring  the 
,hickn  ss,  afterw..rds  plug>;in-  ihe  hole,  rillin--  is  due  te  a  local 
chemical  action,  and  is  readilx  pel  eei\ ed.  Cire>'\iii-  is  iisiiall\- 
due  to  buckling  of  the  plates  when  inuler  pressure,  ami  Irequent. 
ly  to  the  careless  use  of  tlie  sharp  ealkim;  leel.  Seam  leaks  are 
generally  caused  by  overheai  111^4-,  and  ilem.nul  e.nelnl  exaniina. 
tion.  as  there  may  be  eraeks  uiulcM  the  ri\el  heads  If  such 
cracks  are  di  covered,  the  seam  slunild  bc>  enl  out,  and  a  patch 
rivetted  on.  Loose  nvels  sheuld  be  carefully  looked  for,  and 
should  be  cut  out  and  replaced,  it  lemul  Pockets,  or  bulging, 
and  bums  should  be  looked  for  in  ihe  firebox.  The  former  are 
not  necessarily  dangerous,  bul  if  there  are  indications  of  their  in- 
creasing, they  should  In-  lie.ited  aiul  toreed  back  into  place  or 
cut  out  and  a  patch  pill  en.  Hums  , ire  ilue  to  low  water,  the 
presence  of  scales,  or  te  the  continvious  action  of  flames  formed 
on  account  of  air  leaking  through  the  brickwork.  The  burned 
spots  should  be  cut  out  and  patched  as  previously  described. 
The  conditions  of  all  stays,  braces,  and  their  fastenings  should  be 
examined,  and  defective  ones  replaced.  The  shell  of  the  boiler 
should  be  thoi-eut4hl\-  examined  externally  for  evidences  of  cor- 
rosion, which  is  li.ible  10  srt  in  on  account  of  dampness,  exposure 
to  weather,  le.ika^e,  eie.,  and  may  be  serious.  The  boiler  should 
be  so  set  that  ieinis  .md  seams  are  accessible  for  inspection  and 
should  have  as  liule  brickwork  in  contact  with  it  as  possible.  The 
brickwork  should  be  in  good  condition,  and  not  have  air  holes  in 
it,  since  they  decrease  the  efficiency  of  the  boiler  and  are  liable 
to  cause  injury  to  the  plates  by  burning,  as  above  explained,  and 
also  by  unevenly  heating  and  distorting  them.  The  mud-drum 
and  its  connections  are  Uable  to  corrosion,  pitting  and  grooving, 
and  should  be  examined  as  carefully  as  the  boiler. 

All  valves  about  a  boiler  should  be  easy  of  access,  and  should 
be  kept  clean  and  working  freely.  Each  boiler  should  have  at 
least  three  gauge  cocks,  properly  located,  and  it  is  of  the  ut- 
most importance  that  they  be  kept  clean  and  in  good  order,  and 
the  -same  may  be  said  of  the  glass  water  gauge.  The  middle 
gauge  cock  should  be  at  the  water  level  of  the  boiler,  and  the 
other  two  should  be  placed  one  above  and  one  below  it,  nt  a 
distance  of  about  6  inches. 

The  conditions  of  the  pumps  or  injectors  should  be  looked  in- 
to, to  make  sure  that  they  are  in  the  best  working  order.  The 
steam  gauge  should  be  tested  to  ascertain  that  it  indicates 
correctly,  and  if  it  does  not  it  should  be  corrected.  If  the 
hydraulic  test  is  to  be  used,  the  boiler  should  be  tested  to  a 
pressure  of  50  per  cent,  higher  than  that  at  which  the  safety 
valve  will  be  set. 

EXTERNAL  INSPECTION  WHEN  BOILER  IS  I  NDER  STEAM. 
The  gauge  cocks,  and  also  the  gauge  glass,  .should  be  tried, 
to  make  sure  that  they  are  not  choked.  The  steam  gauge 
should  be  taken  down,  if  permissible,  and  tested,  and  corrected, 
if  necessary.  ■  The  gauge  pointer  shunUl  m.ue  freely.  Blowing 
out  the  gauge  connection  will  show  uIm  iIi.  i  ii  is  i  lear  or  not. 
The  boiler  connections  should  b.  eN.nmiu  il  lei  leaks.  The 
safety  valve -should  be  lifted  from  its  sr.ii,  le  make  sure  that  it 
does  not  >iick  from  any  cause,  and  it  sheuKl  be  si'en  that  the 
weight  is  in  the  right  place.    Observe  from  the  steam  gauge  if 


the  valve  blows  off  at  the  pressure  it  is  set  for.  .See  that  all 
|iiiinps  aiul  feed  apparatus  are  working  properly,  and  that  the 
blow-off  ami  check  valves  are  in  good  order.  Blisters  and 
bagging  nia)'  sometimes  be  detected  in  the  furnace.  The  con- 
dition of  the  brickwork  is  of  considerable  importance,  since  the 
existing  of  air-holes  is  a  source  of  trouble,  as  already  explained. 

Incrustation.  One  of  the  chief  sources  of  trouble  to  the 
boiler  user  is  that  of  incrustation.  All  water  is  more  or  less  im- 
pure ;  and  as  the  water  in  the  boiler  is  continuously  evaporated, 
the  impurities  are  left  behind  as  powder  or  sediment.  This  col- 
lects on  the  plates  forming  a  scaly  deposit,  varying  in  nature 
from  a  spongy,  friable  texture  to  a  hard,  stony  one.  This  de- 
]H)sit  impedes  the  transmission  of  heat  from  the  plates  to  the 
water  and  often  causes  overheating  and  injury  to  the  plates. 
The  various  impurities  in  the  water  may  be  either  in  suspension 
or  solution.  If  the  former,  the  water  can  be  purified  by  filtra- 
tion before  going  into  the  boiler.  If  the  latter,  the  substances 
must  be  first  pr.  cipitated  and  then  filtered.  Many  impurities 
may  be  removed  by  heating  the  water  before  feeding  it  into  the 
boiler.  The  first  thing  to  do,  when  dealing  with  a  water  supply, 
is  to  have  an  .inalysis  of  it  made  by  a  competent  chemist.  The 
fact  that  water  contains  a  certain  amount  of  solid  matter  is  no 
criterion  as  to  its  unfitness  for  boiler  use.  The  presence  of  cer- 
tain salts,  as  carbonate  or  chloride  of  sodium,  even  in  large 
qu.intities,  would  not  be  serious  if  due  attention  were  given  to 
the  blowing  off.  On  the  other  hand,  salts  of  lime  in  the  above 
proportion  would  be  very  objectionable,  requiring  greatly  in- 
creased attention  in  the  matter  of  purification  and  blowing  off  or 
else  cleansing  out. 

The  various  methods  of  dealing  with  impure  water  may  be 
classed  as  follows  : 

1.  Filtration.  Where  the  matter  is  held  in  suspension,  it 
can  be  removed,  before  the  water  enters  the  boiler,  by  the  aid  of 
settling  tanks  or  by  filtering,  or  by  forcing  the  water  up  through 
layers  of  sand,  broken  brick,  etc.,  or  by  using  filtering  cloths  in 
a  proper  machine. 

2.  Chemical  Treatment.  Clark's  process  combined  with  a 
frequent  filtration  (the  joint  process  being  known  as  the  Atkins 
system),  has  been  successfully  applied  on  small  and  large  scales 
in  the  chalk  districts  of  England.  Lime  water  is  mixed  with  the 
water  to  be  purified,  the  amount  used  depending  on  the  compo- 
sition of  the  water  as  determined  by  a  careful  analysis.  The 
lime  is  thus  precipitated,  and  the  water  is  then  filtered  in  a 
machine  containing  travelling  cotton  cloths.  Not  only  is  the 
carbonate  of  lime  entirely  removed,  but  ifhas  been  proved  that 
any  sulphate  of  lime  that  may  be  present  is  also  prevented  from 
incrusting.  This  is  important,  as  the  latter  impuritj'  forms, 
perhaps,  the  worst  scale  one  has  to  contend  with. 

Various  chemical  compounds  are  in  use  forboilers.  Carbonate 
of  soda  is  perhaps  the  best  general  remedy.  It  forms  the  basis, 
in  fact,  of  nearly  all  boiler  compounds,  whatever  their  name  or 
appearance.  This  soda  deals  efficaciously  both  with  the  car- 
bonate and  the  sulphate  of  lime.  The  precipitates  thus  thrown 
down  do  not  form  a  hard  crust;  they  can  be  washed  out  in  the 
form  of  a  sludge  or  mud. 

Carbonate  of  soda  is  also  useful  where  condensers  are 
employed,  as  it  counteracts  the  effect  of  the  grease,  which  is 
brought  over  with  the  exhaust  steam.  If  used  in  too  large 
quantities,  it  will  cause  priming.  The  best  way  to  use  it  is  to 
make  a  solution  of  it  and  connect  with  the  feed,  fixing  a  cock  so 
as  to  regulate  the  amount  fed  in.  Soda  ashes  is  much  cheaper, 
but  more  of  it  is  required,  and,  besides,  it  is  generally  impure. 
Caustic  soda  removes  lime  scale  quicker  than  ordinary  soda  does, 
but  it  is  much  stronger  and  liable  to  attack  the  plates.  It  should 
be  used  in  smaller  quantities  than  the  ordinary  kind. 

Barks,  molasses,  vinei;,ir,  etc.,  develop  aeids  that  attack  the 
plates.  Animal  and  vegetable  i>ils  uo  the  same,  and  also  harden 
the  deposits,  and  make  their  removal  more  difficult.  It  is  a 
good  rule  to  keep  all  animal  and  vegetable  matter  out  of 
boilers  altogether. 

I'll- 1)-\\  \  I  I  1;  111  \i  I  us.  Carbonates  and  sulphates  of  lime 
are  preeipit.iteil  b\  liii^h  temperatures.  The  heaters  should  be 
arranged  so  that  the  deposit  forms  chiefly  on  a  series  of  plates 
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that  can  be  easily  removed  for  cleaning-.  If  the  deposit  gathers 
in  pipes,  however,  it  is  simply  transferring  the  evil  from  one 
vessel  to  another.  A  double  advantage  is  gained  by  these 
heaters,  for  the  feed  water  is  put  into  the  boiler  already  heated, 
and  so  fuel  is  saved. 

Mechanical  Aids.  Deposits  lake  place  chiefly  in  sluggish 
places.  Various  devices  to  aid  circulation  have  been  brought 
out.  With  good  attention  and  a  not  too  impure  water,  they 
give  satisfactory  results. 

Potatoes,  linseed  oil,  molasses,  etc.,  are  sometimes  put  into 
the  boiler  with  the  idea  of  lessening  scale  formation,  by  forming 
a  kind  of  coating  around  the  particles  of  solid  matter  and  so 
preventing  their  adhering  together.  This  certainly  takes  place, 
but  the  substances  are  injurious,  as  already  pointed  out.  When- 
ever a  boiler  has  been  cleaned  out,  we  may  with  advantage  give 
the  inside  a  thin  coating  of  oil,  or  tallow  and  black  lead  ;  this 
arrests  the  incrustation  to  a  great  extent. 

Sand,  sawdust,  etc.,  are  often  used,  the  idea  being  that  their 
grains  act  as  centres  for  the  gathering  together  of  the  solid 
matter  in  the  water,  the  resulting  small  masses  not  readily  col- 
lecting together  themselves  being  easily  washed  out.  This  may 
be  so,  but  the  coiks,  valves,  etc.,  are  liable  to  suffer  from  the 
practice. 

Kerosene  is  strongly  recommended  by  some  boiler  users. 
There  is  no  doubt  that  in  many  cases  its  use  has  given  good 
results.  It  prevents  incrustation,  by  coating  the  particles  of 
matter  with  a  thin  covering  of  oil,  the  deposit  thus  formed  being 
easily  blown  out.  The  oil  also  seems  to  act  on  the  scale  already 
formed,  breaking  it  up  and  thus  facilitating  its  removal.  As 
already  remarked,  it  is  a  good  plan,  when  the  boiler  is  empty, 
to  give  the  inside  a  good  coating  of  this  oil,  afterward  putting  it 
in  with  the  feed,  the  supply  being  regulated  automatically.  As 
to  the  quantity  required,  this  will  be  found  to  vary  in  different 
cases,  according  to  the  nature  of  the  water;  an  average  of  one 
quart  per  day  for  every  100  horsepower  will  give  good  results 
in  most  cases. 

In  marine  boilers,  strips  of  zinc  are  often  suspended;  the 
deposit  often  settled  on  them  instead  of  on  the  boiler  plates. 
Also,  any  scale  that  way  be  formed  on  the  latter  is  less  hard  and 
compact  and  more  easily  broken  up.  Further,  any  acids  formed 
by  the  oil  and  grease  brought  over  from  the  condenser  attack 
this  zinc  instead  of  the  boiler  plates. 

Miscellaneous.  Acids  are  often  introduced  into  boilers  to 
dissolve  the  scale  already  formed,  the  solid  matter  then  being 
washed  out.  This  treatment  should  be  adopted  with  great  care 
if  at  all,  as  the  plates  are  likely  to  be  affected. 

Scale  is  often  loosened  and  broken  up  by  deliberately  inducing 
sudden  expansion  or  contraction  in  the  boiler.  In  the  former 
case,  the  expansion  is  brought  about  by  blowing  off  the  boiler, 
and  then,  when  it  is  quite  cooled  down, "turning  on  steam  at  as 
high  a  temperature  as  obtainable,  thus  causing  the  scale  to 
expand  more  quickly  than  the  plates  and  thus  become  loose. 

In  the  second  method,  the  boiler  is  blown  off  when  the  steam  is 
at  its  highest,  and  a  stream  of  cold  water  is  then  turned  in. 
The  fires  are  then  drawn,  and  the  fire-hole  doors,  dampers,  etc., 
opened,  letting  in  a  rush  of  cold  air.  All  this  cools  the  plates, 
and,  by  the  contraction  thus  brought  about,  loosens  the  scale. 
These  two  practices  should  be  guarded  against. 

Foaming  or  priming  is  usually  due  either  to  forcing  a  boiler 
beyond  its  capacity  for  furnishing  dry  steam,  or  to  the  presence 
of  foreign  matter.  It  is  dangerous  if  occurring  to  any  great  ex- 
tent, since  water  may  be  carried  along  with  steam  into  the 
engine,  and  a  cylindfr  head  knocked  out.  Foaming  when  it 
cannot  be  rlu  rknl  hy  llie  use  of  the  surface  blow-out  apparatus, 
may  neccssilalf  llii  emptying  of  the  boiler,  which  must  then  be 
filled  with  fresh  water  ;  this  rids  the  boiler  of  the  impurities  that 
have  collected  during  the  operation  of  the  boiler. 


The  Fox  Bearings,  Limited,  has  been  incorporated  at  To- 
ronto, with  .-I  i  ;ipil;il  of  $40,0110.  It  is  ]ii-opos,-cl  In  ,ii  (|nire  the 
patents  (o,-,inll-l,irluM,  l,.-.,,,n^s,nM„-J  Im  I,.|.,,,s  |.,,x.  |  I,.,  direc- 
tors nuhule  ri.onias  Sullixan  .n.djolni  Xu  ol.ol  I',,,,'  (.love,  Ont. 

The  Pembroke  Electric  Light  Company  have  retained  the 
services  of  Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  in 
connection  with  the  development  of  their  water  power  on  the 
Black  river.  The  transmission  will  be  fifteen  miles.  The  ulti- 
mate development  will  be  for  4,000  horse  power;  the  present  in- 
stallation will  consist  of  one-half  the  total  capacity. 


TORONTO  ENGINEERS'  DINNER. 

Toronto  No.  i,C.A.S.E.,  celebrated  their  nineteenth  annual 
banquet  at  the  Walker  House  on  Thanksgiving  Eve,  October 
25th.  It  was,  as  usual,  a  most  enjoyable  affair.  Covers  were 
laid  for  150  guests  and  every  place  was  occupied.  After  the 
abundant  repast  provided  by  the  genial  host,  Mr.  Thomas  M. 
Bayne,  had  been  partaken  of,  there  was  a  splendid  programme 
of  speech  and  song.  Mr.  W.  C.  McGhie,  President  of  Toronto 
No.  I,  acted  as  toast-master  and  discharged  his  duties  in  a  most 
acceptable  manner.  The  singing  of  the  National  Anthem  was 
the  appropriate  response  to  the  toast  of  "His  Majesty  the  King." 
The  respondents  to  the  other  toasts  were  as  follows:  "Canada 
Our  Home,"  by  Aid.  J.  H.  McGhie;  "Our  Legislature,"  by  Dr. 
Beattie  Nesbitt,  M.P.P.,  and  Aid.  S.  Alfred  Jones;  "Educational 
Interests,"  by  Dr.  Pakenham  and  W.  S.  Ki.kland,  of  the 
Technical  School,  and  Mr.  Harry  Simpson,  of  the  Foard  of 
Education;  "Manufacturing  Interests,"  by  Mr.  J.  J.  Main,  of  the 
Canadian  Heine  Boiler  Company,  Mr.  W.  J.  Murray,  of  the  Chap- 
man Double  Ball  Bearing  Company,  and  Mr.  J.  Litster,  of  the  Pure 
Gold  Manufacturing  Company;  "The  Executive  Council,"  by 
Messrs.  W.  A.  Sweet,  of  Hamilton,  Charles  Moseley  and  A.  M. 
Wickens;  "Sister  Societies,"  by  Messrs.  J.  Ironsides,  Hamilton, 
and  J.  Fox,  Toronto;  "The  Press,"  by  Messrs.  S.  Groves,  of  the 
Canadian  Engineer,  A.  Bridle,  of  the  Engineering  Journal,  and 
T.  S.  Young,  of  the  Canadian  Electrical  News;  "Toronto 
No.  I,"  by  Mr.  W.  McGhie. 

Songs  were  rendered  during  the  evening  by  Messrs.  Medcalf, 
Wilson,  Day  and  Fletcher.  The  committee  in  charge  of  the 
arrangements  was  H.  E.  Terry  (chairman,)  W.  Tail,  (secretary- 
treasurer),  J.  W.  Marr,  G.  C.  Mooring,  Alex.  Storer,  William 
Corrigan,  William  Outhwaite,  Charles  Birrell  and  Joseph 
Hughes.  These  gentlemen  were  heartily  congratulated  on  the 
success  which  attended  their  efforts. 


GAS  ENGINE  DRIVEN  SINGLE  PHASE  RAILWAY 
SYSTEM. 

The  Westinghouse  interests  announce  the  successful  starting 
of  the  Warren  &  Jamestown  alternating  current  railway  system 
operating  between  Warren,  Pa.,  and  Jamestown,  N.  Y.  The 
electrical  equipment  has  had  several  weeks'  preliminary  run  from 
a  small  gas  engine  driven  unit  temporarily  installed  in  the  power 
house  at  Stoneham.  On  the  iqth  ultimo  the  large  gas  engines 
were  placed  in  service  for  the  first  time  and  a  permanent  operat- 
ing schedule  was  inaugurated. 

Probably  the  most  interesting  feature  of  this  rather  unique  rail- 
way system  is  the  exclusive  employment  of  horizontal  double 
acting  gas  engines  of  the  heavy  duty  type  for  (he  generation  of 
power  to  operate  the  road.  Two  of  these  ,  ii-,iu  s  .ne  now  in- 
stalled, the  first  of  which  is  already  operalint;.  1  he  second  will 
be  placed  in  service  in  a  short  time.  These  two  engines  will  be 
called  upon  to  operate  in  parallel  on  the  electrical  end.  Parallel 
operation  is  particularly  difficult  in  service  of  this  kind  on  account 
of  the  violent  fluctuations  in  load  which  oeeui  ,  ihie  to  the  size  of 
the  cars  employed  and  the  small  number  in  operation  at  any  par- 
ticular time.  As  it  is  not  possible  to  utilize  storage  batteries  to 
absorb  these  fluctuations,  the  engines  are  called  upon  to  sustain 
them  and  are  thus  put  to  the  severest  pos.sible  test  occurring  in 
the  operation  of  ele.  Ine  pos\er  plants. 

The  two  units  installed  ai  e  c-.teh  of  approximately  500  b.  h.  p. 
ea]iaeily  dii  t'et  connected  to  260  kw.  revolving  field  engine  typo 
single  pliase  generators.  Each  has  two  C3dinders  arranged  in 
tandem  t.tsliion  with  a  single  crank.  They  will  operate  entirely 
upon  natural  gas  distributed  by  a  local  company.  In  this  district 
the  gas  has  a  ealoritic  value  of  1,000  b.t.u.  per  cu.  ft.  .A.  SS  'i-p- 
vertical  Wcstinghou.se  engine  of  the  single  acting  type  is  also  in 
operation  driving  air  compressor  and  exciting  unit  for  the  main 
equipment. 

Current  is -generated  directly  at  a  voltage  suitable  for  trans- 
mission without  the  use  of  transformers.  Transformei-  sub- 
stations are  located  along  the  right  of  wa\  which  reduce  the  line 
voltage  to  3,300  volts  for  the  trolley,  at  which  pressure  it  is  col- 
lected by  the  cars. 

The  Warren  &  Jamestown  Street  Railway,  although  recenllv 
organized  upon  its  present  basis,  has  been  running  "part  of  it  s 
present  line  for  eleven  years.  Three  years  ago  it  began  experi- 
menting with  gas  power  with  sufficient  success  to  induce  the  use 
of  gas  engines  for  the  entire  power  generation.  The  successful 
siarting  of  the  power  .system  will  be  accepted  with  general  grati- 
fication, and  will  mark  an  important  advance  in  modern  electric 
railroading. 
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PERSONAL. 

the  corivration  of  Imlian  Heail,  X.W.T. 

The  School  of  Travtical  Soumk-o  liavo  aw. udoa  a  U-Uowhhip  in 
electrica!  engineering  to  Mr.  R.  H.  Ai  nunir. 

Mr.  C.  B.  King,  of  Detroit,  has  1h-oii  olVoivd  a.ul  .uH  oplod  the 
management  of  the  London  Street  Railway  Comp.my,  Lomloii, 
Ont.,  as  successor  to  Mr.  C.  E.  A.  Carr. 

.Mr.  Zavitz.late  of  the  Toronto  office  of  .Allis-Ch.dinors-niilliH  U, 
has  iK-en  placed  in  charge  of  their  Vancouver  olVu  e.  Mi .  Murphy, 
of  the  \Vini\ipeg  office,  who  has  been  temporarily  in  eliai  i;e  at 
\  ancouver.  has  retunieci  to  the  Prairie  Capital. 

.Mr.  .\.  Bruce  Smith,  recently  appointed  manager  ot  tele- 
graphs for  the  Grand  Trunk  Pacific  I\.iilw .ty ,  i-nleied  n|ion  his 
new  position  on  November  ist.  Ki  lon-  U'a\  iiii;  Toronto  hi'  \v,is 
presented  with  a  handsome  solid  siUei  le.i  seix  ice  l>y  his  old 
friends  of  the  G.N.W.  Telegraph  Company. 

Mr.  Angus  MacDonald  has  been  appointed  chief  electrician  in 
charge  of  the  electrical  equipment  of  the  LeRoi  Mines  at  Ross- 
land,  B.C.,  to  succeed  Mr.  S.  F.  Crawford,  who  has  removed  to 
Korea.  Mr.  MacDonald  was  formerly  with  the  electrical 
department  of  the  Canadian  Smelting  Works  at  Trail,  B.C. 

Mr.  Seth  B.  Smith,  formerly  witli  the  W  estinghouse  Electric 
and  Manufacturing  Company,  Pittsburg,  in  charge  of  their  Los 
Angeles,  Cal.,  branch,  has  been  placed  in  charge  of  the 
Canadian  Westinghouse  Company's  Vancouver  branch.  Mr. 
Smith  has  had  a  wide  .iiul  v.ii  ieil  experience  in  matters  electrical 
during  the  past  twenty  ye.ii  s,  ,1  large  part  of  which  time  has  been 
spent  with  the  Westinghouse  Company. 

Mr.  S.  F.  Crawford,  for  the  past  three  years  chief  electrician 
of  the  LeRoi  IVLmes  at  Rossland,  B.  C,  has  been  appointed 
chief  electrician  in  charge  of  the  electrical  plant  of  the  Orientaj 
Consolidated  Mining  Company,  of  Korea.  Mr.  Crawford  was 
formerly  with  the  Jones  &  Moore  Electric  Company  and  the 
L'nited  Electric  Company,  both  of  Toronto.  He  is  now  in 
Toronto  bidding  adieu  to  old  friends  and  expects  to  sail  from 
Vancouver  early  in  December.  The  mines  to  which  he  is  going 
are  located  in  the  Yalu  River  within  40  miles  of  Port  Arthur.  A 
6,000  h.p.  electric  plant  has  been  installed  for  mining  purposes, 
the  product  being  gold  and  copper  ore.  The  Electrical  News 
wishes  Mr.  Crawford  success  in  his  new  field  of  labor. 

Major  Joly  de  Lotbiniere,  son  of  Sir  Henri  Joly  de  Lotbiniere, 
Lie  tenant-Governor  of  British  Columbia,  recently  returned  to 
England  after  ,1  \  isil  to  C'an.ula.  Major  Joly  is  noted  as  one  of 
the  foremost  Kni^li^h  ci\  il  and  electrical  engineers.  He  has 
planned  and  surpervised  the  installation  of  a  number  of  large 
electrical  plants  and  irrigatiiMi  systems,  a  commission  which  he 
is  now  executing  being  an  immense  irrii^ation  and  power  scheme 
which  is  being  carried  out  by  the  Indian  Government  near  Kash- 
mir. Four  large  rivers  are  being  dammed  and  a  huge  lake  form- 
ed to  store  Water  which  will  irrigate  over  ten  thousand  acres  of 
splendid  rice  lands.  This  s'ored  water  will  also  be  utilized  to 
generate  over  100,000  horse  power  in  electrical  energy,  which 
will  be  used  as  power  for  rice  and  flour  mills  and  other  purposes. 
Major  Joly  inspected  nearh'  all  the  large  water  power  plants  on 
the  Pacific  coast, includingthat  of  the  Vancouver  PowerCompany. 


The  corporation  of  Fraserville,  Que.,  recently  purchased  an 
electric  light  plant.  Mr.  John  Hogg,  electrical  engineer,  is  now 
engaged  in  putting  the  system  in  first-class  condition. 

Application  will  be  made  to  Parliament  at  its  next  session  to 
incorporate  the  Buffalo,  Niagara  and  Toronto  Railway  Company, 
with  power  to  construct  an  electric  railroad  from  Niagara-on-the- 
Lake  to  St.  Catharines  and  Port  Colborne,  and  touching  Fort 
Erie. 

The  Town  Council  of  Ingersoll,  Ont. ,  at  a  meeting  held  on 
October  17th,  decided  to  enter  into  a  new  contract  for  street 
lighting  with  the  Ingersoll  Electric  Light  and  Power  Company, 
the  latter  to  supply  ten  arc  lamps  of  2,000  candle  power  all  night 
for  300  nights  a  year  for  Si  ,000.  Mayor  Boles  has  refused  to  sign 
the  contract,  to  which  there  is  much  opposition  owing  to  the  fac  t 
that  25  arc  lights  have  been  cut  off  under  the  new  arrangement. 
Since  the  original  tenders  were  opened,  the  Elei  trie  Li,y:ht  Com- 
pany have  offered  to  furnish  an  all-night  service  with  45  arc 
lights  for  $2,500  per  year,  the  present  contract  price  for  37  arcs, 
of  which  only  ten  burn  all  night. 


PUBLICATIONS. 

IvimllN    iiu  nlioii  tlu-  l  A\Aiir\N  Klkctkicai.  News  when  writing  for  any  of 

The  latest  InilU  tin  tVom  the  National  Electric  Company,  Mil- 
waukee, Wis.,  relates  to  their  new  belt-driven  alternating 
current  generators. 

We  have  neen  favored  with  a  copy  of  the  charter  of  the 
Niagara-Welland  Power  Company  as  amended  to  1905, 
with  a  eliionological  table  of  events.  The  president  of 
this  company  is  Mr.  Harry  Symons,  K.C.,  Toronto. 

The  Mines  Branch  of  the  Department  of  Interior,  Ottawa, 
have  issued  a  very  valuable  report  on  "Mica,  Its  Occurrence, 
Exploitation  and  Uses,"  the  author  being  Mr.  Fritz  Cirkel, 
M.E.,  of  Montreal.  The  book  consists  of  150  pages  and  is  pro- 
fusely illustrated. 

iMigine  Bulletin  No.  3,  issued  last  month  by  the  Goldie  &  Mc- 
Culloch  Company,  Gait,  Ont.,  describes  their  heavy  duty  Cor- 
liss engine.  One  of  the  illustrations  is  a  17  x  30  inch  Goldie 
Corliss  engine  direct  connected  to  a  150  k.w.  alternating  current 
generator  installed  for  the  corporation  of  East  Toronto. 

The  Westinghouse  Companies'  Publishing  Department  have 
compiled  a  small  folder  for  the  storage  battery  department  of 
the  Westinghouse  Machine  Company.  It  is  entitled  "Westing- 
house Storage  Batteries  for  Railway  Service  "  and  serves  as  an 
announcement  of  this  new  and  important  branch  of  their  busi- 
ness. 

"  Westinghouse  Railway  Apparatus  "  is  the  title  of  an  attrac- 
tive booklet  which  came  to  hand  last  month  from  the  Canadian 
Westinghouse  Company,  Hamilton,  Ont.  It  illustrates  and  de- 
scribes their  direct  current  railway  motors,  single  phase  alternat- 
ing current  motors,  Baldwin-Westinghouse  electric  locomotives 
and  the  Westinghouse  systems  of  control. 

A  neat  booklet  from  the  Industrial  Engineering  Company  of 
America,  32  Broadway,  New  York,  calls  attention  to  their  facili- 
ties for  assisting  manufacturers.  They  are  specialists  in  design- 
ing electric  motors,  individual  electric  driving  of  machinery  and 
tools,  and  furnish  complete  drawings  and  specifications  for 
power  and  manufacturing  plants  of  every  description. 

Managers  and  operators  of  electric  plants  will  find  much  in- 
formation regarding  rotary  converters  in  a  book  of  70  pages  re- 
cently issued  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburg.  Instructions  are  given  for  starting  a 
single  converter  with  a  starting  motor  ^nd  from  direct  current 
side,  and  to  start  a  second  converter  to  run  in  parelk  l  with 
another,  also  what  to  do  when  the  circuit  breaker  comes  out. 

The  Pittsburgh  Transformer  Company  have  published  a  hook 
on  "  Thawing  Frozen  Watei'  Pipes  by  Electricity.  '  In  this 
book  are  a  laige  number  of  letters  from  the  manag  rs  of  various 
electric  light  plants  and  waterworks  which  used  the  standard 
thawing  outfit  that  the  Pittsburgh  Transformer  Company  placed 
upon  the  market  last  winter.  The  Pittsburgh  Transformer 
Company  state  that  in  addition  to  the  large  number  of  thawing 
outfits  which  they  shipped  to  all  parts  of  the  country  by  freight 
last  winter,  they  also  shipped  approximately  twenty  tons  of 
thawers  by  expr.  ss.  A  number  of  purchasers  delayed  placing 
their  orders  until  late  in  the  season,  thus  rendering  express 
shipping  necessary,  with  its  attendant  high  charges.  The  com- 
pany recommend  that  this  year  orders  be  placed  in  good  sea- 
son so  that  freight  shipments  can  be  made,  thus  saving  consider- 
able expense. 

At  a  meeting  of  the  board  of  directors  of  the  .\merican  Insti- 
tute of  Electrical  Engineers  held  September  26,  1902,  a  resolu- 
tion was  passed  appointing  a  committee  of  five  members  for  the 
purpose  of  collecting  data  respecting  present  practise  in  electric 
transmission  at  high  voltage  and  to  present  a  report  which 
would  indicate  the  successful  methods  which  are  now  in  opera- 
tion in  such  form  as  to  be  of  immediate  value  to  electrical 
engineers.  The  inforination  gathered  by  this  committee  was 
given  to  the  members  in  a  series  of  papers  presented  at  the 
meetings  of  the  Institute.  These,  with  the  subsequent  discus- 
sions thereon,  have  been  published  in  book  form  by  the  McGraw 
Publishing  Company,  of  .\ew  ^■ork,  vnider  the  title  of  "  High 
'I'ension  Power  'f ransniission,  the  com T'lbutors  to  which  are 
Ralph  D.  Mershon,  I'.  C^.  Blaekwell,  P.  M.  Lincoln,  C.  C.  Ches- 
ney,  C.  L.  C-ry  and  A.  M.  Hunt.     The  price  of  the  book  is  $3. 


The  dissolution  is  announced  of  W,  J.  O'Leary  &  Company 
electrical  contractors,  Montreal. 
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SPARKS. 

Chicago  capitalists  have  been  examining  the  Bull  River  Power 
Company's  works  near  Cranbrook,  B.C.,  with  a  view  of  carry- 
ing- the  enterprise  to  completion  in  the  near  future. 

It  is  reported  that  T.  H.  Smallman  and  other  local  capitalists 
have  secured  an  option  on  the  London  street  railway,  London, 
Ont.  The  road  is  now  controlled  by  Messrs.  Everett  and 
Moore,  of  Cleveland. 

A  by-law  will  be  subf^itted  to  the  ratepayers  of  Owen  Sound, 
Ont.,  at  the  January  elections  to  provide  $25,000  for  extending 
the  municipal  electric  light  plant.  When  the  plant  was  purchas- 
ed by  the  corporation  about  three  years  ago,  there  were  onlj' 
1,500  lights,  now  there  are  8,500.  The  number  of  meters  in  use 
has  increased  from  36  to  432. 

The  city  of  Nelson,  B.C.,  has  acquired  a  water  power  site  on 
the  south  shore  of  the  Kootenay  river  at  Upper  Bonnington 
Falls,  directly  across  from  the  new  plant  of  the  West  Kootenay 
Power  &  Light  Company,  where  they  intend  to  erect  a  munici- 
pal electric  plant  which  will  ultimately  have  a  capacity  of  5,000 
horse  power.  Their  present  plant  is  entirely  inadequate  to  sup- 
ply the  needs  of  the  city  and  the  new  plant  is  therefore  a  neces- 
sity if  the  city  wishes  to  retain  control  of  the  supply  of  electricity 
used  in  Nelson.  The  new  plant  is  to  be  divided  into  four  units 
of  1,250  h.p.  each.  The  power  house  superstructure  is  de- 
signed to  be  28}4  feet  wide  by  102  feet  long.  For  the  present, 
however,  it  will  only  be  about  60  feet  long,  sufficient  to  accom- 
modate two  units,  which  will  comprise  the  initial  installa- 
tion. A  750  k.w.,  12,000  volt,  60  cycle,  three  phase  A.  C.  Bul- 
lock generator  of  the  revolving  field  type  will  be  used.  They 


will  generate  at  12,000  volts  and  dispense  with  step-up  trans- 
formers. Aluminum  wire  will  be  used  for  transmission.  The 
water  wheels  used  are  Esher-Wyss  vertical  turbines,  operating 
under  a  head  of  60  feet  at  low  water.  The  city  of  Nelson  has 
been  operating  its  own  electric  plant,  supplying  the  commercial 
lighting  for  the  city  since  1898,  and  the  new  plant  is  being  built 
to  meet  the  increased  demand  and  also  enable  the  citv  to  offer 
cheap  power  for  manufacturing  purposes. 


"CALVADUCT'  AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTR.UCTION 

Conduits  Company  Limited 


TORONTO 


CANADA 


The  Barber  Electric  Company,  of  Van- 
couver, B.C.,  are  moving  to  more  spacious 
quarters  on  Howe  street. 

Engineer  Patrick,  of  the  Department 
of  Public  Works,  Winnipeg,  will  report 
on  the  prospects  of  utilizing  the  Bird  Tail 
river  at  Birtle,  Man.,  for  power  purposes. 

The  announcement  is  made  that  the 
Great  Falls  Power  Company  will  proceed 
at  once  with  the  development  of  50,000 
electrical  horse  power  for  transmission  to 
Winnipeg.  All  the  details  of  construction 
have  not  yet  been  worked  out,  but  it  is 
understood  that  the  company  will  install 
at  the  falls  10,000  h.  p.  units.  Power 
will  be  delivered  in  Winnipeg  by  January 
1,  1907.  The  floatation  of  the  bonds  of  the 
company  to  the  amount  of  $6,000,000  has 
been  undertaken  by  Mr.  H.  M.  Byllesley, 
of  Chicago. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service 
CentrnI,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wi-  es,  an((  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N. 


The  Jones  &  Moore  Electric  Co.,  ^'n^ite  i 

of  Manitoba 

MOTORS 

INDUCTION 

AND 

316-320  Smith  Street,  WINNIPEG          Tel.  3692 

MOTORS 

DYNAMOS 
DIRECT 

ELECTRIC  PLATERS 

Fttii  Line  of  Electrical  Svipplies 

TELEPHONES 

CURRENT 

PROMPT  SHIPMENTS 
Let  us  estimaU"  on  your  installation. 

ETC. 

The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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CHAKLKS  BKANDEIS 


C  O  N  S  I  - 1 .  r  1  \  L  K  N  G 1 N  K  V.  R 
Rstimntes,  Finns  snd  Supervision  of  Hydraulic 
and  Steum,  Electric  Light,  Tower  and  kailioad 
IMants.  Speci6cations,  Reports,  Switchboard 
Uesiguc,  Complete  1-actorv  Installations,  Elec- 
tiic  Kquipmeut  of  Mines  and  Klectro-Cheraical 
Plants 

l.oug  nistance  Telephone  Main  3356. 
Cable  Address  :  Brandeis- Montreal. 

\V.  V.  Code,  I'niv-Kdition. 
61      lUiardian  Hiiildi.ig  MOXTREAl. 


K.  L.  AITKEN 

Consulting  Electrical  Engineer 

164  Bay  Street      -      TORONTO,  ONT. 

Louij  Distance  I'lioues 

DtVice  Main  14SJ 

Residence  -  North  2239 


jyO.  S.  FIELDING,  C.  JS. 

WATER  POWERS  AND  DAMS 


/.>  Toronto  Street 


Edward  B.  Merirll 

H.  A..   H.  A.  So. 
A.  M.  t  ail.  Sw.  C.  1;..  .\ssoclatc  A.  I.  K  E. 

CONSULTING  ENGINEER 

Power  I Vvi-lopiiK-iUs.  and  Traiisnilssioii. 
Elivtric  Lit-hting.    Electric  Railways. 
Municnpal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
16  King  St.  \V.  -  TORONTO 


A,  M.  Can.  Soc.  C.E.    A.  M.  .^raer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systeias. 
Long  Distance  Power  Transmi-ssions. 
Reports—Tests— Valuating. 

S2-S3j»nea  Building   -    TORONTO,  CAN. 

Cable  .\ddress  "Rodparke"  ( W  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

WoodiTian  Brothers 

HaLTTiilton,  Ont. 

CEDAR  POLES 

BovjgKt  and  Sold 
LARGE  •  STOCK  -  ALWAYS  -  ON  -  HAND 


HERBERT  J.ARMSTRONG 

Consulting  Engineer 

I'OWKR,    ELECTRIC    ANO  STEAM 

43  VICTORIA  ST.,  TORONTO 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  andaa  St.JohnSts.,  Montreal 

Plans,  Specification.",  Supeivision, 

Tests,  Reports,  ,\rbitrations. 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 


JEI»iDERS  WANTED 


A  V'eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for  '  Tenders. 


iCANADI-ANCOrCTRftCTREGORDi 

TORONTO;  .-3 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  and  Dynamos,  Private  Telephones. 
Electric    Light    Fixtxjres    atncl    Electric  Supplies. 
Electrical    Work   aad    Repaira  «^  Apply  to 

of  all  Description   ^  128^  Spar ks  St.,  Ottawa 

Estimates  Cheerfully  Given  on  Application. 

ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES., 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA. 

WESTON  Ei[ciii[  mmm  go. 

Wain  Office  and  Works,  Wauerly  Park,  NEWARK,  kj..  U.S.A. 

New  York  Office  :  74  Cortlandt  Street.  ' 

London  Branch  :  Audrey  House,  Ely  Place,  Holborn,,' 
Paris,  Franch  :  E.  H.  Cadiot,  12  Rue  St.  Georgfcs. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  I^o.  88. 

WESTON  STANDARD  PORTABLE  ' 
Direct- Reading 
VOLTMETERS,  MILLIVOLTMETERS/ 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS,  , 
OHMMETERS,  PORTABLE  GALVANOMETERS 
  .J 

„         ,    _  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter— for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  en-rgy. 


THE  1905  EDITION 

S5ANDARD  WIRIJNIG 

FOR  ELECTRIC  lilGMT  AND  POWER  . 

ADOPTED  ■'■     '  "^^ 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Lea-ther  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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SPARKS. 

It  is  reported  that  the  machinery  at  the  asbestos  quarries  near 
Richmond,  Que.,  will  shortl)-  be  operated  b}-  electric  power 
transmitted  from  Shawinigan  Falls. 

Mr.  John  Gait,  C.  E.,  of  Toronto,  has  submitted  a  report  to 
the  Town  Council  of  Fort  Francis,  Ont.,  on  the  installation  of 
waterworks  and  electric  light  plants,  the  latter  to  be  operated  in 
conjunction  with  the  pumping-  station. 

The  Dominion  Coal  Company  are  understood  to  have  placed 
a  large  order  for  electrical  apparatus  with  the  Canadian  West- 
inghouse  Company.  The  contract  calls  for  three  generators  of 
500  k.w.  each,  twelve  motors  and  89  traiisfornu-rs. 


A  company  is  being  formed  in  London,  Ont.,  for  the  purpose 
of  generating  electric  power.  The  site  of  the  proposed  plant  is 
on  the  Thames  river  a  short  distance  below  Kilworth  and  within 
eight  miles  of  the  city.  At  this  point  the  river  has  a  heavy  fall. 
Mr.  J.  M.  McEvoy,  of  London,  is  solicitor  for  the  company. 

The  Federal  Electric  Construction  Company,  Limited,  has 
been  incorporated,  with  a  capital  stock  of  $40, 000  and  head  office 
at  Brantford,  Ont.  The  charter  gives  the  company  power  to 
manufacture  and  deal  in  dynamos,  motors  and  other  electrical 
apparatus.  The  provisional  directors  are  John  Ellis,  of  the 
Township  of  York,  and  G.  H.  Kilmer  and  W.  H.  Irving,  of 
Toronto. 


^  EUE.GTRIG/VL 


REFflrlR   &  SUPPLY 

r"  SHCRBROOKE,    QUE.  — 

Ha,ndlela.ll, Kinds  Slecti^ica.1  .JLi>pa.i:>SLtus 

'         AHD  INSTALL  COMPLETE  PLAMTS 


Armatures  Rewound 


Commutators  Filled 


Dynamos  Repaired 


GOMPflrNY  5 

Transformers  Repaired 


Don't  take  chances 
with  something  "Just 
as  Good."  There  is 
only  one  Original 
Automatic  Injector  it 
is  the  "Penberthy." 


^.vitomatic  Injector 

Guaranteed  Rarvge 
From  22  lbs.  Low  to  155  High 


ESTABLISHED  .849. 

BJRAJDSXFtEET'S 

Capital  and  Surlpus,  $1,500,000 
Otfici-n  Throuyhoxt  the  LiV'lizfd 
Ho  rid 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  Nnw  York  City, U.S.  A 
THE  BRADSTREET  COMPANY  gathers  inf>  r 
(nation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercaniil 
credit.   Its  business  may  be  defined  as  of  the  meichants, 
'y  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  eflort  15 
ipared.and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  or 
all  matters  aflecting  commercial  afl^airs  and  mercantilt 
credit     Its  offices  and  connections  have  been  >teadily 
•xtended,  and  it  furnishes  information  concerning 
iantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
ire  available  only  by  reputable  wholesale,  jobbing 
manufacturing  concerns,  and  by  responsible  and  woithy 
financial,  judiciary  and  businessccrporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  01 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Ofkiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 
Que.;  ot.  John,  N.  B.    Toronto,  Ont.  Vancouver 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


"SHAWMUT 
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OUTLET 

Sizes 

Why  not  try 
them  ? 


BUSHINGS 

Samples  sent 
to 

Dealers  and 
Contractors 


GH-flrSE,  -  SH-flrWiVlUT  GOMP/VNY 

 / 


NEWBURYPORT.  MASS. 


"'^Srt  electrical  supplies 

Ornamental,  Mirror  ^nd  Reflecting 
Inca^ndescervt  LaLmps,  Electric 
Statuary  in  Bronze.  Terra-Cotta  and 
Porcelain.  .... 

MIDLAND  ELECTRIC  GOMPAN 


60  St.  Peter  Street 


Telephone  Main  2010 


MONTREAL 


Please  mention  the  C.vnadian  Electrical  News  when 
corresponding  with  advertisers. 


SADLER  (Si  HAWORTH 


TANNKRS  ANr 
MANUFACTURERS  OF  • 


Oak  Leather  Belting 


Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seineurs  Streets,  MONTREAL  -  9  Jordan  Street,  TORONTO 
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SPARKS.  OwiuK  lo  tlu-  doalli  of  Mr.  C.E.  Stephens,  the  firm  of  Stephens 

TI\o  Town  CoiMK-il  of  W  ollaiul,  (.'•nt.,  ;uv  consklorins;-  llu-  [nir-  Hawkins,  .  K  ctriral  onKineers  and  contractors,  V'ictoria,  B.C., 

I  h.ise  of  the  electric  lisht  plant  now  owned  bv  Mr.  'i^^s  l^'^'^'"  succeeded  by  Hawkins  &  Hayward,  w  ho  will  continue 

The  City  of    Winnipeg    Power  Association    has  "  boon  in-  the  business  at  95  Fort  street. 

corpon»ted,  with  a  capital  of  $100,000,  to  develop  ;ind  liaiismil  Thoro  lias  rocentlj- been  constructed,  at  Revelstoke,  in  connec- 

eloctric  power  and  lo  construct  all  necessary  works  for  lliis  pin  -  lion  w  illi  llu-  olocli  ic  lighting  plant,  what  is  probably  the  largest 

pose.    The  promoters  include  Messrs.  J.  H.  Ashdown,   whole-  wooiloii-sla\ o  tlunu"  in  Canada.     This  pipe  is  eight  feet  in 

sale  merchant,  and  John  .Arbuthnot,  lumber  merchant.  diamotor  and  320  foet  long  and  was  manufactured    by  the 

An  Ontario  charter  has  been  granted  to  the  Electric  Meter  &  Canatlian  I'ipo  Company,  Vancouver.      It  is  intended  to  extend 

Stamping  Company,  Limited,  of  Toronto,  with  a  capital  stock  ot  llu-  pipe  llu-  full  length  of  the  flume,  1,600  feet,  to  entirely 

$joo,ooo.     It  is  proposed  to  manufacture  anil  deal  in  i-U-cliic,  loplaci-  llu-  square  box-flume  at  present  in  use.     The  electric 

water  and  gas  meters  and  electrical  supplies  i;i-ni-ially.     Tlu-  |)lant  ilscll  is  also  receiving  attention,  a  new  26-in.  Samson 

directors  art?  Messrs.   Anthony  Krane,   William   Mullock,  Ji>hn  turbine  water  wheel  having  been  installed,  also  a  new  120  Kw. 

Creighton,  F.  Sinclair  and  George  Kerwin.  single  phase,  2,300  volt  C.  G,  E.  generator. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TilDMCD  DDflQ  m  upper  Thames  ST. 
I  UnnLn  DnUo.j    london,  eng. 


MBitiiet  ForfTinRS,  Slabs,  Tiara 


the  KoviiTh  and  Machined.  Telegraphic  Address, 'Sheetiron',  I,ondon.  Established  1870 

l,ieber's  Code  used. 

"'^  'ilfXl  m  peSu  ,Mms.  bright  chakcoal  iron  rods 

Sole  Representaiives  ?or  Canada '  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


O 


i       CaLnadisLii  White  CompSLiiy,  Limited  4 

C  SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA  < 

I  ENGINBMRS  AND  CONTRACTORS 

Stea-m   and  Electric  Ra.ilroaLds  :  Electric  Light  and  Power  Plants;  Building  Con-  % 

h  struction  :  Water  and  Ga.s  Works  j  Docks.  Ha-rbor  Works,  etc.,  etc.  « 


CO  RRBSPONDENTS 

J.  a.  WHITE  &  COMPANY,  INC.,  J-  O.  WHITE  «S  COMPANY,  LIMITED,  WARING-WHITE  BUILDING  CO. 

New  York  City  London,  Bnzland  London,  England 


J 


ftmerlcan  Circular 

Loom  GODiDanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLny, 


354  St.  James 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  spcid  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similar  conditions. 

Efficiency  is  over  80%. 


The  Wm.  Hamilton  Manufacturing-  Co.,  umited 


BroLiich  Office  :  Vancoviver,  B.C. 


Peterborough,  Ont. 
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WestingKouse 

R.egvilaLtii\g    ©Lnd   R.eversing  Controllers 

For  Both  Alternating  and  Direct-Current  Motors 


In  design  and  constrviction  represent 
years  of  combined  experience  and  study 
of  the  actuaLl  conditions  of  motor  opera- 
tion, a^nd  the  many  requirements  of  the 
most  varied  and  exacting  service. 


Regulatiaz  aad  Reversiaz  Controllers 
Type  No.  178- A  SO  to  75  H.P. 


They  are  mecha-nically  simple,  strong 
and  compact,  amply  able  to  withstand  the 
severest  service  involving  frequent  starts, 
stops  and  reversals. 


Our  Circular  1108 

gives  fviU  paLrticulatrs  of  matny  different 
types  for  different  pvirposes;  write  for  it. 


Controller  tor  Type  SC  Crane  Motor 
for  10  H.P.  and  Above. 


Canadian  Westinghouse  Co.,  Limited 

GeneraLl  Offices  and  Works,  HaLmilton,  Onta.rio 

For  Pa.rtic\ilars  Address  Nearest  Office 
Lawlor  BIdg.,  King  aLnd  Yonge  Streets,  Sovereign  Bank  of  Canada  BIdg.. 

Toronto  Hamilton  Montreal 


152  HaLstintfs  Street  922-923  Union  Bank  Building         154  GraLnville  Street] 

Vancouver  Winnipeg  HsLlifaLX 


Ness.  MHaren^t  Bate 

'  IV.NESS^ 


1 


co-  7 


Milde  Microphone.  1 

The  b€st  TRAN5MMTER  q 


QUEBEC  ACE,' 


SwiiGD-Boards  and  Annunciators 

FIRE  ALARM  APPARATUS  and  L  MONT 

TELEGRAPH  INSTRUMENTS    (g)  T.upb..=  M^ 


Nesspnones,  Montreal 

732  DorehesteF  iSt. 
MONTRBflL 

lOO. 


Electrical  Supplies  of  all  kinds. 


Montreal 


WEJRECOMMEND 

mm\  -j.  BiBBin  iui 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Type 


32-40  Dundas  Street,  London,  Can.— Phone  1103. 

Donamos  anil  Motors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNIGIPAUTIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


FOXGROFT  &  DUNGAN 

Telegrams  :  "  Foxship,  I<ondon." 

Contractora  to  His  Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  County  Council,  etc. 

....  MAKERS  OF  EVERY  TYPE  OF  ...  . 

Electrical  Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Ftfses 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Dlscovint  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON.  ENGLAND 


Sector  Pattbkn  Illtjminateo  Diai.  Instrument. 


DON'T  SHUT  DOWN! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE  PHONE  MAIN  3149 

FRED  THOMSON  &  CO. 

770-772-774  CRAIG  STREET.  -  -  MONTR.EAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 
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^       "SUPERIOR"  Alternating 

Current 

^ Induction  Motors 


^^^^ 


Single  PKaLse,  Mxilti  PKoLse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

Cochrane  Heaters 


Save 

WoLter. 

R^epoLirs* 
Time. 


Are  Cheap 
To  Install, 
To  Operate, 
To  Clean, 
To  Repair. 


SEND  FOR.  CATALOGUE 


Canada  Foundry  Company,  Limited 

Head  Office  and  Works  :  TORONTO,  ONT. 

District  Offices :      HONTBEAL  HALIFAX         OTTAWA         WINNIPEG  VANCOUVER  ROSSLAND 
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The  FIRSTBRQOK  BOX  CO.,  Limited 


K.  N.  Phili,ii-s,  President. 


Geo.  H.  Olney  2nd,  3ecretary-  rrea.surer. 


King  St,  East, 


TORONTO 


MANUrACTl'KKRS  OF 

TOPPINS, 

SIDE-BUOGKS 

ANi>  CKOiSS-ARMS 


WKITE  KOK  PARTICUl.AKS. 


EF. 


Long  Distance  Telephone  Main  41  iS 

VoHql  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 
Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


^  The  Local  ^ 


Hardware  Man 

Is  one  of  the  first  to  know  of 
contemplated  building'  oper-  Ij 
ations.  His  favor.his  "O.K."  t 
is  worth   having.    Talk   up  mT 
your  goods  to  him  through  Ijr 

HARDWARE  AND  METAL  | 

Goes  everywhere  in 
Canada  weekly. 

THE  MacLEAN  PUBLISHING  CO.,  | 
LIMITED 

Montreal  "Winnipeg 


MONTR&flb  TORONTO 

11/,.  mi  m  imim  mm  mi 

'/y^y^  EleetPie  Light  Line  Wire 

Incandescent  and  Flexible  Cords 

RAW,  riERlH  IE 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


Electrical  R^epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Ei6Giric  Repair  K  GontraGiino  6o. 


617  &  619  Lazaucbetiere  St. 


BeU  Telephone  Mala  2177 


Zm  &  ANALGUNED 


FOR 


WILLIAM  ST..TOROHTO.  Telephone  Main  I72ft 


Toronto  jjV 


JENDERSWANTE 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium  fc 
ments  tor  Tender; 


CANADIAN  CONTRACT  RECORD 

V/  TORONTO.^  :W 


Lord  Kelvin's  PsLtent  "^TnTtrSm^nts 
Sole  Makers-KELYIN  &  JAMES  WHITE  LTD}^%^c«^l;in"dSr'' 


GRAND  PRIX 


PARIS,  J900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  and  see  that  you  GET  THEM 
Ammeters  Transmission 
Voltmeters     ^""^  Traction 

'"ilfutinlTe'i^^Jiti."^"""  Wattmeters  Lighting 


STUART-HOWLAND  COMPANY 


MANtlPACTURERS  OF., 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


CarvaLdlttLn  Brknch': 
52  Adelo^lde  St.  W..  TORONTO 


261-287  Devonshire 
4-5  Wlthrop  St. 


CANADIAN 


AND  


Kngineering  Jo-a.rna.1 


■VOL.  -xr^. 


H)05  : 

TlIK   C    H.    MORTIMI  K    I'l  lil.lSllINi;    (.OMI'ANV   Ol      loKON Tl>,    1,IM1II  I>. 

Toronto,  Canada. 
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AUis-t  h.iliiu  rs-l5ullvvk  Uaiunu-I 
Aluriuitor.  .NV»  Hi-ll  l>r;vei> 
.\ll.N.».  halmor>..BiilUvk  Works 
Altcrnaotrs.  Urvninkls  in  -  . 

AltrrnatorN  in  Parallel.  Ojwration  ol 
Amcrit-an  Sirwl  Railway  Assix-ialion 
Ap|X>inUnonis.  Two  ln)pi>rtanl 
Atlantic  Cable,  the  Latest.  Laving  of 
Almninum  Indtislrv.  The  Projrress  i 
An|:itlar  \'eKx-ity  "       .         .         .  . 
Alternators,  Coinpens;tteJ 
.\evvler>>mcter.  an  Eltvtric 

Bearing.  Hot.  How  to  ilanJIo 
Boiler  Insurance 

Bv>iler  lns|xvtion  in  British  Coltinibia 
Boilers.  A^e  Limit  for 

Bell  Telephone  Company.  Toronto.  Ciiiiral 
Kxchanire  of         -  .  .  . 

Bell  Telephone  Company.  Annual  Meeting:  of 
B»Mler>i.  Raising  Steam  m  -  -  No. 
British  Columbia,  Electric  Power  Developn\ent 

British  Collimbia  Electrical  Matters  -  97, 
Boilers.  Steam.  IVfivts  in  -        -         .      '  , 

A  I.  E.E.  .\nnii.nl         -         -  .  . 

Btiilcp^lakccv  in  Toronto 

Bell  Telephone  Company,  Montreal.  New  Ex- 
changes -     '    .  .  .  . 
Boiler  lnspectii>n  in  Montreal 
Bab;xvk  &  W  ilcox  Boiler,  the 
British  Columbia  Telephone  Company        X.i.  7- 
British  Columbia  Stationary  Engineers       No.  7- 
Boiler  Manufacturers  iii  Convention 
Britannia  Mines  Electrical  Equipment  - 
Belts,  Leather,  the  Care  and  Management  ol 
Bell  Telephone  Compan\-  in  Manitoba 
Boiler.  Canada  W.iter  Tube              -  .  . 
Braim  Automatic  Switch 

Boiler  Inspection  in  Ontario  -  -  . 

Baking.  Electric         -         .  -         No.  u 

Current  Theft  ..... 

Central  Station  IX-sign.  Modern,  .is  Exemplified 
by  the  New  Turbii.Cu-iu  r.Lt.>r  Station  of  the 
Edison  Electric  IlKiinin.itiiii;  C'.Miip.uix,  of 
Boston  .  - 

Can.idian  Electrical  Asso.  i. 111. Ml       -         \o.  ;-\  i 
tj,;.  97-  It*.  ■ 

Cambridge.  Mr.  F.  A. 

C.  P.K.  Iclegraphs.  Montreal  Operating  Rooms 

C-anadian  Fairbanks  Company  -         N  o. 

Conmee  Act,  the  -  -  -    No.  4 

Candle  Power 

Canadian  .Vssodation  of  Stationarv  l  iii^im  i  r^. 
Canadian  GeniT;i'  I'!,  .m.  C.Miip.nn 

Canadian  Wesi-  i   ^ 

C.  P.  R.  Teley  N.>.  s 

Canadian  Eleci  l  i   uinn  1. 

C.inadian  Elei  i  m  n,    l\.i  irait.-  of 

L^val  Comii       V  -  n 

Central  Electric.,U,-npa„\.  Montrval 
C.P.R.  Shops.  M,M,t,v.,I.  I'ou.r  Plant  of 
Currents  ]V'^h  f     -  ....  jliu.  I  -  -  ,. 

Can.-»a-,r    !       ■  \-.,.>,.,l„.n,  Krporl  ,.|  An- 

c.     \  .  , ,     .         -      .   ', ' 

CiHjint  ...  -1    r.nwr  TiiiiiU'l  ni  tin- 

Wor:j  -  -  -  -  ,- 


U   ol.    aiul  Its  A|>pli>-a-  Pnhl 


Canadian  White  Company 
C.  G.  E.  Apparatus 
Cars.  Three  Handsome  - 
Cables.  Steel 

Canadian  National  Exhibition 

Cables.  Paper  Insulated 

Carbon  Filament.  Metallized 

Clyde  Valley  Electric  Power  Compa 

gow.  Si  otland 
Concrete  Kciiiforci  J 

Cable.  Lead-Cox  crcJ  Tcrn„n.al  C.n.  ri 
Cranbrook.  Electric  Lightiiiy^  and  TcIl 
Coal  Consumption 

Dynamos.  Unipolar 

Dye.  Leon.irJ  E.,  th.-  Late 

Displax.  a  \  --;,  , 

Oomliv:..  \.  ...  Westnn-nst 

Diesel  i; 

Decision.  lT.(>..rt;,Ml 
Dvnam 


No.  7-xv 
No.  8-vi: 

No.  8-vii,  272 


.Machine 


Flectric  Plant.  .Additions  to  -  N 

Electric  Power.  Installation  of.  for  Quebec  M 

Electric  Light  Inspection 

Engineers,  Ctrlificates  for 

Energy.  Conx  erslon  of  -  - 

Electric  Cot>king  and  Heating 

Electrical  Companies,  Western  Represental 

of  -  .  .  - 

Electrical  Device,  New        .  .  N< 

Eureka  ,\iitomatic  Switch 
Engines.    Robb-Armstrong   Corli.s.s,  Slow 

Medium  Speed 
Electrical  ..\pparatus.  Exports  of 
Electrical  Transmission.  Losses  in 
Electrical  Matters  in  the  North- West 
Electric  Kitchen,  .\  Complete 
Electric  Equipment  of  a  Ferry  Boat 
Engines,  Corii.ss.  Goldie  &  .McCulloch 
Electrical  Business  'I •  t  ^^n.  .rt  in.iri.  s  ;„ 
Electrical  Compa-  I  ' 

Engineers'  Dinn 
Ele%ators.  Elect- 
Excelsior  Babbitt  ; 

Fires.  Real  Electric 

Feed  Pump,  Steam  Boiler 

Fort  Frances.  Power  Development  at 

Faculties.  Training  the  .  -  N,, 

Fenelon  FaH.s  Municipal  Power  Developmeni 

Frailer  \  alley  Electric  Railway  and  P.... 

Company 
nywheelAccidents.  Causes  of 
f  ire- Fly.  the         -  -  .  . 

filament.  Metallized 

Free   Press   Building.    W'innipeg.    Power  ; 
Lighting  Plant  of  -  . 


No,  2-xiv,  No,  ^-xi,  No.  4-viii,  103. 
!o.  7-xvi,  No,  8-v.  No,  9-v;No.  icfi. 

.sg,  82.  No.  ,vxiy.  No.  6-xx.  No.  7  v, 

and  |.;iectric,  Comparative  Ad- 

ul  Csi  of  -  .  .2, 

-r  Office  Buildings  .  38 

l';tlccl  of  Load  Factor  on  -  4J 
an  f;k.ctrical         No.  ,-,-xiv.  No.  4-Tv 


>  al.  for  Water  Po« 


L.nnp  K> 
l.iL;lll  an 


.vlriod 
liUH  Aivl. 


No. 
Svster 


Lamp,  liK-.tiidcscent,  tin-,  Some  NoU-s  on 
Lighting.  Street 

Lamp,  New  Arc  -  . 

Locomotives.  Electric,  Specifications  for 

Lamp,  Incandescent.  New 

L.imp,  Arc,  Nc«  Wunder 

I. .imp,  f.iiii.iUiin  Incandescent 

l.iius.  Wnvs,  C.ihlcsandTe>ting 

Ligluing  in  Toronto  ,  . 

Lighting.  Electric,  in  \',iiuonvcr 

Lamp,  the  Osmuim 

Lamps,  Incandescent,  in  (.  o.il  Mims 

Lamps.  Arc,  Economy  of 

Lamp  Question,  the  -  ■  . 

Lights,  Other  -  -  .  . 

Lighting,  Street,  a  New  System  of 

Lighting.     Arc.    Series    Altcrnatitlg    Ci  rren 

System  for  -  .  .  . 

Lamps.  Incandescent.  Efficiency  of 
Lakcfield  Portland  Cement   Company,  Powc 

Plant  of         -  -  -  . 

Lightning  Protective  Apparatus,  Some  Exper 
icnccs  with 

Lamp,  .Arc,  New  Frcncli  ... 
Mo..nli^;lll    S.hcdlllc      r5,  No,  2-xvi.   No,  1!-xiii 


No.  8-1 


Montreal  Corresjiondence     :^6.  60.  81,  No.  ^-vii. 
Motor  Generator  Set,  an  8,000  H.P. 
Motors.  Induction  -  .  .  . 

Motors.    Induction,    New  Alternating-Current, 

Solenoid  Brake  Applied  to 
Montreal  Light,  Heat  and  Power  Company 
McGill  University.  Elcctricd  l-aiKliu-cring  at 
Montreal  Street  Railw.-L\  C'oinpain 
Montreal  Electrical  Suppl\  I-'Irms" 
Montreal  Light  and  Power  Company,  .Vnnual 

Report  of  -  -  -        '  - 

Motor,  Polyphase,  Induction,  Notes  on  the 
Meters,  Service,  the  Selection  and  Maintenance 

of         -  .  .  - 

Municipal  Engineers,  International  Association 

of         -  -  -  - 

Motor,  Induction.  New         -  -  - 

Motor.  Traction,  New  Single-Phase 
Motors,  Electric,  Versus  Shafting 


Mining  Apparatus.  Elei 
"    ■  IaghtandPo< 


N    u  I 

Nia^fara's  P. 
National  Elc 
N    U  I 


flu- 


Power  Pl.'nits,  I'nique 
Power  Plants,  Importan 
Printing  Press  Industry 

Questions  and  Answers 


Improxements  to 
16.  32.  47.  72,  89, 


Railways.  Electric,  in  Canada 
Regulator.  Induction.  A  Large 
Relieving  Congested  Traffic  at  Rush  Hours 
Rectifiers.  Mercury-Arc 

Railway  Systems.  Electric  -  -  - 

Reserve  Plant,  an  Increased 

Railway  Franchise,  a  Street 

Railroad  Service.  Electric  Traction  f,ir 

Rotary  Converter.  The  Cascade 

Reglna  Electric  Light  Plant 

Red'-ictlon  Gears,  an  Idea  in  -  -  ; 

Street  Railway  Association,  Canadian 

Street  Railway  Manager,  New  (Mr.R. J, Fleming) 

Standardization,  British 

Synchronous  Converter,  a  Novel 

Statement  of  Fact 

Synchronous  Motor  Suit.  Federal  Court  Sus- 
tains Tesia  Patents  in  -  -  - 
Snow  Cleaning  in  Ottawa 
Steam  Turbine  Plant  in  Klondike 
Students"  Dinner         -          -          -  No.  3-> 
South  .America.  Electric  Power  Development  in 
School  of  Science  Building.  New,  Electric  Plant 

.Siiawlnlgan  W'ater  and  Power  Company      -  1 

,Sa\\-r  I'^Icctric  Company,  The  -          -  i 

SnK-itineof  Ore.  Electric  _       ■  ■           -  i 

.Stc.-Liii  I-^cononn  ,  Suggestions  for  -  i 

.Storage  li.ittcry,  the  Tray  Plate  -          -  1 

Smelting.  I-'Il-i  trie            -             -  ■  i 

Steam  Ent;-iiii-ci-s  Com  entlon  -           -  2 

Storage  Battery  Cc 
Stationary  Englnee 
Switches.  New- 
Steel  Towers  and  Wooden  Pole: 
Sweet,  Mr.  W.  A. 
Strickland.  Mr.  H.  F, 
Sub-Stations.  Portable.  The  Use  of 
Street  Lighting.  English 
Superintendent,  New,  Appointed 
.Steam  Turbine,  Improved 
.Steam  Turbine,  a  \',-irlablc-Speed 
Storage  Battery  Charging  Recept.acl. 
Steam  Powe  " 


Traction.  Electric,  A.C,  From  Gas  Pe-.wer  No, 
Transformers  for  Thawing  Water  Pipes  14, 
Transmission  PUant,  Installation  of 
Toronto  Rall\va\  Company  -  -  No. 

Turbo-Alternator,    The    Largest     in  Service, 

Paralleling  of 
Telephone  Extension  in  Western  Canada 
Telephone  System,  Glasgow's  Municipal 
Transformer  Thaw-ing  Outfit 
Transformers,  Care  and  Operation  of 
Time  Switch,  The  B,  &  W.        -  -        No.  6 

Temiskaming  Railway.  Electrification  of  1 


Producers 
Without  Lead 
ention  of 

No. 

The  Use  of 


Transformers.  O^e 

quencies  and  \  oltages 
Time  Switch,  The  Campbell 
Turbine.  Is  the  Business  Gro 
Tug.  Electrically  Equipped 
Transfe->rmcrs 

Turbine  Art.  the,  an  Epoch  ii 
Telephone,  the.  In  British  Co 


Varying  Fre- 


sfo: 
Telepho 
Telephoi 

r  f 


Mise  Type  K  <!8 
61.  89 
.Alternatmg 


Buildmgs  with  j-rg 
olwav  System  246 
•  imghouse       -  256 


W  aler  r,.«.  IS.  Sni,,ll,  IVvclopme 

W       1  o 

W  etaskiwin  Electric  Light  Plant 
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Pair 


McCormick 
T\j[rbirves 

4,000  H.  P.,  80  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Seven 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inch  for  their  plant  at  Mechanicsville,  N.  Y. 

S.  Morgan  Smith  Company,YorK,pa.,as.ft. 

Branch  Office:  176  FEDERAL  STREET.  BOSTON,  MASS. 

Write  tor  catalOQue  it  contemplatina  purctiase  ot  Turbines 

WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 
THE  WIRE  AND  CABLrCOMPAMY,    -   -   -  MONTREAL 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public — Designed  for 
Simplicity,  Strength  and  Close  Regulation. 


U/ATEROaS.  BRANTFORD.  CANADA 
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Tlie  Russell  Eloc 
boen  lomieil  at  Sydii 
ana  Mr.  Z.  TiugK'  vi 


my,  l.imiUHl,  li.i 
Ml  boi.iK  prosidon 


■  usod  t'or 


SPARKS. 

ii-  \  llyili.iulii-  C'oiii 
,-,  N.S..  Mr.  W.H.  Rii- 
.■-prosiilonl. 

Mr.  A.B.W.  Moa>res,  suporinteiuloiit  of  the  I". 
Phoenix,  B.C.,  has  placed  an  order  with  the 
house  Company  for  a   .'50  h.p.   eleetrie  nuiti 
hv>isting  pur^H^ses. 

The  Western  Counties  Tower  Company  have  renewed  their 
application  for  a  franchise  from  the  city  of  Brantford,  Ont. 
They  claim  that  they  can  eftect  a  considerable  saving  in  the  cost 
of  li^htin^  the  city. 

It  is  probable  that  a  by-law  will  be  submitted  to  the  ratepayers 
of  Pictou,  .\.S. ,  to  raise  the  sum  of  $S, 000  for  the  purpose  of 
installing:  a  duplicate  engfine  and  generator  for  the  electric  light 
plant. 

The  directors  of  the  Montreal  Street  Railway  Company  have 
decided  to  appropriate  the  sum  of  $1,000,000  for  new  equipment, 
etc.  About  half  of  this  amount  will  be  expended  immediately  in 
new  cars  and  new  feed  lines,  while  the  balance  will  go  into  new 
sub-stations,  machinery,  etc.  The  above  sum  is  in  addition  to 
all  extensions  and  alterations  w  hich  may  be  made  to  the  tracks. 

special  committee  on  electric  lighting  has  reported  to  the 
Town  Council  of  Uxbridge,  Ont.,  recommending  that  no  ac  tion 
be  taken  at  present  in  regard  to  the  purchase  of  the  plant,  but 
that  a  committee  interview  the  owners  with  a  view  to  having  the 
arc  lamps  changed  to  an  incandescent  system  and  improvements 
made  in  the  system  generally. 

It  has  been  rumored  during  the  past  month  that  the  Brantford 
Street  Railway  is  likely  to  change  hands  and  that  extensive  im 
provements  are  contemplated.  The  statement  has  also  been 
made  recently  that  the  Southwestern  Traction  Company  intend 
building  an  electric  radial  road  through  Western  Ontario  and 
connecting  Brantford  and  London. 


Mr.  J.  shipi 
install  ;m  ek 
the  Frasor  Ri 


\  ancouver  B.  C,  is  forming  a  company  to 
li.uht  plant  at  Ladner,  a  progressive  town  in 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Crgaulzed  under  charter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civil,  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moderate. 

WM.  S.  ALDRICH.  Director. 


I=l=l=T=l=l[51rT=l=iSl=fe&fa=V=I^^ 


THE  TELEPHONE 

Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE 


has  no  equal  for  the  facility  it  affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BEll  TEIEPIONE  GOMPiY  Of  GlNflDn 


Messrs.  D.  Graham  &  Sons  Co.  have 
recently  sold  their  electric  lighting  busi- 
ness at  Inglewood,  Ont.,  to  Messrs.  Ste- 
vens &  N'ediker. 

The  Cartierville  Electric  Light  &  Power 
Company  have  secured  a  25-year  fran- 
chise for  the  lighting  of  the  town  of  Bor- 
deaux. The  same  company  have  also  the 
contract  for  furnishing  light  and  power  to 
the  town  of  St.  Laurent,  Que.  Mr.  Char- 
les Brandeis,  C.E. ,  of  Montreal,  is  the 
consulting  engineer. 

The  Woodstock  Electric  Railway, 
Light  and  Power  Company,  of  Wood- 
stock, X.B. ,  have  bought  out  the  Small  & 
Fisher  electric  light  business  and  have 
laid  out  a  considerable  amount  of  money 
in  developing  electrical  power  for  lighting 
and  power.  They  are  building  a  dam 
400  feet  long,  125  feet  wide  and  30  feet 
high,  which  will  be  completed  this  month. 
They  have  installed  two  pairs  of  21  inch 
Crocker  wheels,  which  they  purchased 
from  the  Jenckes  Machine  Company,  of 
Sherbrooke,  and  also  two  200  kilowatt 
generators  from  the  Canadian  General 
Electric  Company. 


A  FINE  STEAM  PLANT 


Electrical  engineer,  eiperienced  with  factory 
and  road  apparatus,  lighting  and  power  instal- 
lations, desires  to  take  charge  of  plant  (water  or 
steam).   Address  Box  62,  Newboro,  Ont. 


TRANSFORMERS  FOR  SALE 


:  Packard  Type  1,  10000  w.  2000  v.  to  100/200 
I  C.G.E.  "  F  9000  "  2080  "  5»/«04 
>      "  "      F   5400  "   J080     "  52/104 

1       "  "       F    4200  ••    2080      "  53/104 

"  "      F   3500  "    2080     "  52/104 

I      "  "      F   3000  "    2080     "  52/104 

1       "  "      F    1800  "    J080     "  5*/'04 

F    1200  "    2080     "  52/>04 
(      "  •'      F     ;oo  ■'    2080     "  52/'04 

;      "  "      F     400  "    ao8o     "  52/104 

I  Padcard  "  I,  1500  "  2080  "  5a/io4 
!      "  "     M    1500  "   2080     *'  52/104 

I      "  "     M   2500  "   2080     "  52/104 

THE  MDNICIPAI,  ELECTRIC  LIGHT  & 
POWER  PLANT. 

&.  E.  Foster,  Supt.. 
Niagara  Falls,  Ont. 


"  /  Lui/I  say  without  qualification  that  it  is 
as  fine  a  boiler  and  engine  plant  as  I  have  ever 
had  the  pleasure  of  seeing  for  its  size.  The 
engine  was  working  without  heating  and  abso- 
lutely without  any  noise.  I  wish  to  congratu- 
late you  on  your  success  in  building  this  class 
of  engine  and  hope  that  we  may  have  pleasure 
in  dealing  with  you  again. " 

The  above  refers  to  a  350  horse  power  Robb- Armstrong 
Corliss  engine  and  two  J  75  horse  power  Robb-Mumford 
boilers  installed  by  us. 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST.  N.S. 

A  Apaivn  f  WILLIAM  McKAY,  320  Osslngton  Avenue.  Tororvto. 
AGENTSi  WATSON  JACK  <S.  COMPANY.  Bell  Telephone  Bldg  Montreal 
nutn  I  O  porter,  355  Carlton  St..  Wlnnlpetf. 
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The  ninth  general  meeting  of  the  British  Columbia  Electric 
Railway  Company,  \'^ancouver,  B.C.,  was  held  in  London,  Eng., 
on  October  i6th.    The  reports  submitted  were  very  satisfactory. 

Mr.  J.  B.  McRae,  C.  E. ,  of  Ottawa,  has  been  engaged  by  the 
Town  Council  of  Orillia  to  prepare  plans  for  a  new  dam  to  be 
constructed  at  Ragged  Rapids  in  connection  with  the  electric 
light  plant. 

The  Fire  and  Light  Committee  have  recommended  that  the 
Town  Council  of  Harriston,  Ont. ,  give  to  Mr.  George  Leighton 
another  five  years'  contract  for  lighting  the  streets,  at  a  cost  of 
$1, 100  per  year. 

The  Ontario  Power  Company  have  a  contract  to  supply  the 
town  of  Niagara  Falls,  Oni.,   with  1,000  horse  power  at  2,200 


volts,  and  will  therefore  install  transformers  to  step  down  the 
current  from  12,000  volts 

The  Armstrong  Power  and  Light  Company,  Armstrong,  B.C., 
has  been  organized,  the  intention  being  to  install  an  electric  light 
and  power  plant  on  Davis  Creek.  A  by-law  has  been  prepared 
and  will  be  submitted  to  the  ratepayers  for  ratification.  It  pro- 
vides that  work  must  be  commenced  within  12  months. 

The  British  Columbia  Electric  Railway  Company,  of  \'an- 
couver,  B.  C,  last  month  awarded  contracts  for  further 
extending  their  generating  and  distributing  plants.  The  Cana- 
dian Westinghouse  Company  were  given  the  contract  for  an 
alternating  current  generator,  to  be  connected  to  a  Pelton  water 
wheel.  It  is  proposed  to  lay  another  pipe  line  from  the  dam  to 
the  power  house,  and  it  is  probable  that  the  improvements  will 
mean  an  expenditure  of  $125,000. 


ELECTRIC  HOISTS 

Where  Electric  Power  is  available  it  is  often  desirable  to  use 
Electric  Hoists  instead  of  Hoisting  Engines. 

We  build  them  of  any  desired  capacity,  single  or  double  drum, 
for  every  service.  Furnished  with  or  without  Motor  as  desired- 
Correspondence  invited. 

The  Jenckes  Machine  Co.,  L  imited 

54  LeLnsdowne  Street         -         SHERBROOKi:,  QUE. 


WORTHINGTON  TWELVE-INCH,  VERTICAL  VOLUTE  PUMP. 
Designed   for  direct  connection  to  a  vertical-shaft  motor,  capacity 
3,000  gallons  per  minute  against  60  feet  head. 

V    V    These  pumps  are  largely  used  for  pvimping  sewa^ge    V  V 

T116  Jolin  MGDouoall  Caledonian  Iron  WorKs 

Goiiipanu,  Lliniied 

Bonders  for  Canada  .  .  .  .  MONTREAL 


f 


THE  CAINADIAIN  ELECTRICAL  NEWS 


December,  1905 


CLASSIFIED  INDEX  OF  ADVERTISERS. 


ALTERNATORS. 

Allis-ChalmersBulkK-k   vii 

Canadian  General  Kleciric  Co   I 

Eleciiic  Repair  and  Contracting  Co.  ...  II 

Electrical  Construction  Co.  of  London. ,  .  I\' 

Pringle  Co.,K.  E.  T   viii 

Packard  Electric  Co   v 

Thomnson  &  Co.,  Kred   IV 

United  Electric  Co.,  Limited  I,  IV 

BABBITT  METAL. 

Canada  Metal  i\>   II 

Syracuse  SnicltuiL;   Woiks   IV 

BOOKS  AND  MAGAZINES. 

CanadLin  Il.iiavv.irc  &  Mct.nl  Merch.int.  II 
Standard  Wiring   xii 

BELTING. 

Sadler  &  Haworth   xiii 

BOILERS. 

Goldie  &  McCulloch  Co   vii' 

McDou<all  Caledonian  Iron  Works,  J  iij 

Robb  Engineering  Co   i' 

COMMERCIAL  AGENCIES. 

Bradstreet's   xii 

CROSS-ARMS.  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Firsbrook  Box  Co   11 

Stuart-rtowland  Co   II 

CASTINGS  AND  PATTERNS 

McDougall  Caledonian  lion  Works,  J  iii 
Turner  Bros   xiv 

CONDUIT  TUBING 

CoUyer  &  Brock   x 

Montreal  Electric  Co     xiv 

Conduit  Company  Limited   310 


DYNAMOS  AND  MOTORS. 

Allis-Chalmers-Bullock  vii 

Canadian  General  Electric  Co   I 

Collyer  &  Brock   ....  x 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. . .  IV 

Packard  Electric  Co   v 

Pringle  Co.,R.  E.  T   viii 

Starr,  Son  &  Co.  John   xi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I,  IV 

ENGINEERS  AND  CONTRACTORS. 

Aitken,  K.  L   xii 

Brandeis,  Charles   xii 

Canadian  White  Company   xiv 

Collyer  &  Brock   x 

Electric  Repair  and  Contracting  Co   II 

Electric  Engineering  Co  

Fielding,  John  S  

Gest,  Guy  M  

Kelsch,  R.  .S  

Merrill,  E.B  " 

Marchand  &  Co.,  P.  E  

Flews  &  Triminghani  

Parke,  R.  J  

Starr,  Son  &  Co.,  John   x. 

Thompson  &  Co.,  Fred   IV 


ENGINES  (STEAM). 

Allis-Chalmers-Bullock  vii 

GoUlie  &  McCullocJi  Co   viii 

Waterous  Co   , 

Robb  Engineering  Co   ii 

ENGINES  (GAS  AND  GASOLINE). 

Goldie  &  McCulloch  Co   viii 

llaiiiilten  Mfg.  Co.,Wm  xiv 


ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   iv 

Canada  Metal  Co   II 

Collyer  &  Brock    x 

Dawson  &  Co.,  J.  A   x 

Electrical  Repair  &  Supply  Co   xiii 

Forman,  John   x 

Jones  &  Moore  Electric  Co   xi 

Kelvin  «&  James  White,  Ltd   II 

Midland  Electric  Co   xiii 

Munderloh  &  Co   IV 

Ness,  McLaren  &  Bate   IV 

Northern  Electric  &  Mfg.  Co   xi 

Pringle  Co.,The  R.  E.T   viii 

Packard  Electric  Co   viii 

ELECTRICAL  INSTRUMENTS. 

Kelvin  &  James  White,  Limited    II 

Weston  Electrical  Instrument  Co    xii 


GENERATORS. 

Allis-Chalmers-Bullock   vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Electric  Repair  and  Contracting  Co   II 

Electrical  Construction  Co.  of  London. . .  IV 

Packard  Electric  Co   v 

Pringle  Co.,R.  E.  T   viii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xiv 

INJECTORS. 

Penberthy  Injector  Co   xiii 


JUNCTION  BOXES. 

Chase-Shawmut  Co  


LIGHTNING  ARRESTERS. 

Kelvin  &  JameS  White,  Limited   II 

Pringle  Co.,  R  E.  T   iv 

LAMPS. 

Allis-Chalmers-Bullock   vii 

Canadian  General  Electric  Co  I 

Canadian  Westinghouse  Co  ,  Ill 

Electric  Repair  and  Contracting  Co   II 

Forman,  John   x 

Packard  Electric  Co.,  The   v 

Pringle  Co.,  R.  E.  T   viii 

Sunbeam  Lamp  Co   vi 

Thompson  &  Co.,  Fred   IV 

MAGNET  STEEL. 


METERS. 

Packard  Electric  Co  


PUMPS. 

Allis-Chalmers-Bullock...      .  vii 

Goldie  &  McCulloch  Co  .  viii 

McDougall  Caledonian  Iron  Works,  John  iv 
PULLEYS. 

Goldie  &  McCulloch  Co   viii 

REPAIRS  (ELECTRICAL  ) 

Collyer  &  Brock   x 

Chase-Shawmut  Co   xiii 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred                        . .  IV 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   ii 

SWITCHES. 

Berlin  Electric  Co   v 

Bongard  &  Co.,  C.  W   iv 

Chase-Shawmut  Co   xiii 

Hill  Electric  Switch  Co   x 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-BuUock    vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    x 

Electric  Repair  and  Contracting  Co.  . .  II 

Electric  Construction  Co.  of  London   IV 

Hill  Electric  Switch  Co   x 

Kelvin  &  James  White,  Limited    II 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  R  E.  T   viii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

TELEPHONE  AND  TELEGRAPH. 
SUPPLIES. 

Northern  Electric  &  Mfg.  Co   xi 

Ness,  McLaren  &  Bate   IV 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co.,  John   xiii 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Starr,  Son  &  Co.,  John   xi 

TURBINES. 

Allis-Chalmers-Bullock   vii 

Jenckes  Machine  Company    iii 

Smith,  S.  Morgan   i 


TRANSFORMERS. 

Allis-Chalmers-Bullock   viii 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.   . .  II 

Packard  Electric  Co   v 

Pittsburgh  Transformer  Co   ix 

Pringle  Co.,  The  R.  E.  T.   viii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

TESTING  LABORATORY 

Plews  &  Trimingham   vi 


OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 


WIRES  AND  CABLES 

Canada  Metal  Co   II 

Chase  -  Shawmut  Co   xiii 

Philips  Electrical  Works,  Eugene  F   II 

Wire  &  Cable  Co   i 


Made  by 
Hart  Mfg.  Coy. 


"Diamond  H"  Switches 

Push  Flush  Switches 

Flush  Receptacle  and  Plug 

Automatic  Door  Switches 

Rotary  Flush  Switches 

Steel  Wall  Appliances 

Rotary  Standard  Switches 

Send  for  Catalogut  B, 

.    .    .    Agents   .    .  . 

C.  W.  BONGARD  &  CO., 

rrox>onto,  Cck.na.dci. 


December,  1905 


THE  CANADIAN  ELECTRICAL  NEWS 


V. 


SPARKS. 

The  Canadian  Westinghouse  Company  are  understood  to  have 
secured  the  contract  for  equipping  twenty-five  new  cars  for  the 
Montreal  Street  Railway. 

The  City  Electric  Company,  of  Calgary,  Alberta,  have  opened 
up  new  offices  and  show  rooms  on  the  corner  of  First  street  west 
and  Twelfth  avenue.  They  carry  a  full  line  of  electrical  fixtures 
and  supplies,  motors,  etc.  The  company  consists  of  Messrs.  G. 
Hawford  and  W.  J.  Halliday.  They  desire  to  receive  cata- 
logues and  prices  from  wholesale  supply  firms. 

The  tenth  commemoration  of  Founder's  Day  of  the  Thomas  S. 
Clarkson  Memorial  School  of  Technology,  Potsdam,  N.Y.,  was 
observed  with  appropriate  exercises  in  the  Assembly  Hall  of 
the  school  on  November  30th.  The  address  was  delivered  by 
Mr.  John  Cassan  Wait,  a  member  of  the  American  Society  of 
Civil  Engineers  and  an  attorney  and  counsellor  at  law  of  the 
City  of  New  York. 

The  Shawinigan  Water  &  Power  Company  have  just  awarded 
to  the  Westinghouse  Company  the  contract  for  a  second  12,000 
h.p.  generator  to  be  installed  in  their  power  house  Shawinigan 
Falls,  Que.  It  is  understood  that  the  new  generator  will  be 
used  largely  for  supplying  power  throughout  the  mining  dis- 
tricts in  the  province,  and  particularly  those  relating  to  the  pro- 
duction of  asbestos.  Some  of  the  additional  power  however, 
will  be  transmitted  to  Montreal. 

The  Carleton  electric  light  plant  at  St.  John,  N.  B.,  has  been 
purchased  by  the  St.  John  Railway  Company,  this  being  the 
outcome,  evidently,  of  the  threatened  invasion  of  the  city  of  St. 
John  by  the  former  company.  It  is  understood  that  the  purchase 
price  was  between  $12,000  and  $15,000.  Electric  lighting  on  the 
west  side  of  St.  John  was  originated  about  1885,  when  the  firm  of 
D.  C.  Clarke  &  Son  secured  a  contract  for  the  street  lighting. 
In  course  of  time  the  franchise  was  transferred  to  the  Carleton 
Electric  Light  &  Power  Company. 

The  Edmonton  Electric  Light  and  Pumping  Station,  Edmon- 
ton, Alberta,  started  on  November  first  to  run  a  24  hour  service 
instead  of  only  nightly,  as  hitherto.    As  a  result  there  is  quite  a 


demand  for  electric  elevators  and  hoists  in  many  of  the  higher 
buildings  in  the  city,  nearly  all  this  year's  new  buildings  of  three 
or  more  stories  being  equipped  with  elevators.  Electricity  for 
lighting  is  also  becoming  more  and  more  used.  The  Northwest 
Electric  Company  have  wired  the  jail  for  about  200  lights,  the 
new  Merchants'  Bank  building,  the  Empire  Block,  McDougal  & 
Secord's  new  building  and  the  C.N.R.  station. 


B.  &  W. 

■  Mimm  Time  swiicn 


Don't  waste  your 
current.  Let  a  B.  &  W. 
Automatic  Time  Switch 
control  your  window 
lights  and  signs.  Always 
on  time.  Type  A  turns 
"  off."  Type  B  turns 
"  on  "  and  "  off." 

Simple— Reliable-- Moderate 
Price 

Send  for  Circular 


lufactured  by- 


The  BERLIN  ELECTRIC  CO., 


BERLIN. 
ONT. 


PACKARD 

TRANSFORMERS 


The  Best  That  Money  Can  Buy 

Designed  to  Meet  the  Most  Rigid  Specifications 
— Built  to  Stand — 
Capacities  from  i  to  500  k.w. 

The  PACKARD  ELECTRIC  CO.,  Limited 

ST.  CATHARINES 
MONTREAL  WINNIPEG 
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Mr.  T.    A.    Hunows.  M.P.,   is  l.ikinv;-  .step! 
olectrik.-  light  plant  at  Grandview,  Man. 

The  Nipissinir  Foundry  Company  aro  iiistalliiii;  .111  oloctric 
plant  to  li^rht  their  shops  at  North  Bay,  Out. 

The  Coiwu-il  of  Strathcona,  Alberta,  aro  taking  tenders  on  tlie 
supply  ol"  a  new  enjjine  for  the  eleetrie  lij^ht  plant. 

.•\  private  lii;htinji  plant  is  being-  installed  in  the  Cornwall 
Cotton  Mills,  St.  John,  N.  B.,  electricity  replacing  gas. 

The  Tavistock  Milling  Company,  Tavistock,  Ont.,  are  instal- 
ling an  electric  light  plant  in  their  mill,  to  be  operated  by  a  Tree 
rotary  engine. 

The  Council  ot'Carberry,  Man.,  are  considering  a  proposition 
for  the  establishment  of  .m  electric  plant  for  street  and  coninier- 
cial  lighting. 

The  ratepayers  of  Bobcaygeon,  Out.,  will  vote  on  a  by-law  at 
the  Janviary  elections  to  provide  $25,000  for  the  purchase  of  a 
water  power  from  Boyd  Bri->s. 

The  Toronto  Railway  Company  are  installing  the  Cora 
.lutomatic  fender  on  some  of  their  cars.  This  fender  is  the 
in\ention  of  Mr.  F.  \.  Campbell. 

The  Huron  &  Ontario  Electric  Railway  Company,  which 
secured  a  charter  from  the  Ontario  Government  some  years  ago 
have  had  surveys  made  for  an  electric  railway  from  Meaford  to 
Owen  Sound. 

The  Berry  Lubricator  &  Machine  Company,  Limited,  Ottawa^ 
Ont.,  has  been  incorporated,  with  a  capital  stock  of  $250,000,  to 
manufacture  an  automatic  journal  lubricator,  the  invention  of 
Mr.  Austin  Berry,  of  the  Township  of  Sheppard,  Que. 

The  St.  John  Street  Railway  Company  have  recently  added  to 
their  snow-fighting  equipment  a  large  wing  plough,  which  will 
throw  oflFall  the  snow  within  12  feet  of  the  track,  and  a  McGuire 
Cummings  sweeper,  which  will  clean  both  sides  of  the  track. 

A  proposal  has  been  made  to  the  City  Council  of  Winnipeg 
that  an  issue  of  bonds  be  put  on  the  market  to  raise  money  to 
cover  the  expenditures  of  the  electrical  department,  which  have 


licrctofore  been  pro\  idcd  for  in  the  annual  estimates.  A  new 
power  house  will  soon  be  required. 

"The  British  Columbia  Electric  Railway  Company  have  decided 
to  make  large  extensions  to  their  system  and  will  carry  their 
lines  into  the  adjacent  farming  districts.  It  is  expected  that  hay 
cutters,  cream  separators,  etc.,  will  be  operated  by  electric 
power. 

The  Renaud  Interlocking  &  Block  System  Company,  Limited, 
Montreal,  has  recently  been  incorporated,  with  a  capital  stock 
of  $250,000,  to  manufacture  a  system  of  automatic  signals  and 
brakes  to  stop  railway  coaches.  Messrs.  Ernest  Renaud,  me- 
chanical engineer,  and  Albert  Dupuis,  electrical  engineer, 
Montreal,  are  members  of  the  company. 

The  Corporation  of  Bracebridge,  Ont.,  has  just  taken  tenders 
on  the  supply  of  one  pair  of  horizontal  water  wheels,  penstock, 
draft  tube,  flume,  etc.  ;  one  exciter  wheel,  with  case,  draft  tube, 
and  gate  valves  ;  one  300  k.w.  a.  c.  2,000  volt,  two-phase 
generator ;  one  exciter,  and  one  marble  switchboard.  Mr. 
John  Thompson  is  the  Chairman  of  the  Light  &  Water  Com- 
mittee. 

The  new  power  house  at  Glace  Bay,  N.S.,  is  now  practically 
completed.  It  is  a  brick  building  75  x  42  feet,  with  corrugated 
galvanized  iron  roof.  It  has  a  steel  concrete  smokestack  105 
feet  in  height  and  built  by  the  Weber  Steel  &  Concrete  Com- 
pany, Chicago.  The  Robb  Engineering  Company,  of  Amherst, 
have  installed  Robb-Armstrong  Corliss  engines  and  Robb- 
Mumford  boilers,  the  generators  being  supplied  by  the  Can- 
adian General  Electric  Company.  It  is  expected  that  the  plant 
will  be  in  operation  this  month. 

The  Ontario  Government  has  issued  a  charter  to  the  North- 
umberland-Durham Power  Company,  Limited,  of  Cobourg,  Ont., 
the  object  of  which  is  to  develop  the  Healy  Falls  power  for  elec- 
trical purposes  at  Campbellford,  Cobourg,  Port  Hope,  Brighton, 
and  other  places.  The  capital  stock  of  the  company  is  $750,- 
000,  and  the  provisional  directors  include  Messrs.  W.  J.  Crossen, 
president  of  the  Crossen  Car  Company,  Cobourg  ;  J.  A.  Culver- 
well,  Port  Hope  ;  Charles  Donnelly,  of  Pittsburg;  Samuel  Nes- 
bitt.  Reeve  of  Brighton,  and  others. 
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SPARKS. 

The  North  Bay  Heat,  l.iji'"  Power  Company,  N'orlli  Bay, 
Out.,  have  instnlled  a  new  eiig'ine  ami  dynamo. 

The  Electric  Vtghl  plant  at  Revelstoke,  B.C.,  is  beinn  enlarged. 
In  future  meters  w  ill  be  used  instead  of  the  flat  rate  system. 

The  City  Council  of  Ottawa  have  decided  to  have  the  recently 
acquired  electric  light  plant  managed  by  a  commission  of  three, 
including  the  Mayor. 

The  Council  of  New  Liskc.ud.  Out.,  have  decided  to  discon- 
tinue negotiations  with  priv.itc  p.u  tios  tor  waterworks  and  elec- 


tric light  systems  and  to  take  steps  toward  the  installation  of 
services  under  municipal  ownership. 

According  to  the  terms  of  the  contract  between  the  Montreal 
Light  Heat  and  Power  Company  and  the  city  of  Montreal,  the 
price  of  electric  street  lighting  from  January  i,  1906,  will  be  $60 
a  year.  At  the  present  time  Montreal  has  1,455  arc  lamps,  ninety 
65C.P.  lamps,  310  32-c.p.  lamps  and  380  gas  jets.  The  Montreal 
Light,  Heat  &  Power  Company  are  constantly  making  improve- 
ments to  their  system,  and  with  the  additional  lights  to  be  in- 
stalled at  an  early  date,  there  is  reason  to  believe  that  the  light- 
ing of  the  cit}'  will  afford  the  citizens  the  highest  degree  of  satis- 
faction. 
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PROGRESS  OF  THE  ALUMINUM  INDUSTRY. 

'  During-  the  year  1904  the  Pittsburg  Reduction  Com- 
pany improved  its  plants  at  New  Kensington,  Pa.  ; 
Niagara  Falls,  N.V.  ;  East  St.  Louis,  111.;  Bauxite, 
Ark.,  and  Shawinigan  Falls,  Quebec.  The  prosperity 
in  the  aluminum  industry  has  been  shared  also  by  the 
Royal  Aluminum  Company,  Shawinigan  Falls,  Que- 
bec, Canada  ;  the  British  Aluminium  Company,  with 
works  at  Foyers,  Scotland  ;  the  Societe  Electro- 
Metallurgique  Francaise  of  LePraz,  Savoy,  France  ; 
the  Compagnie  des  Produits  Chimiques  d'Alais  of  St. 
Michel,  Savoy,  France,  and  the  Aluminum-Industrie- 
Aktien  -  Gesellschaft  of  Neuhausen,  Switzerland  ; 
Rheinfelden,  Baden,  Germany  ;  and  Lend  Gestein, 
near  Salzburg,  Austria. 

The  processes  employed  are  the  Hall  in  the  United 
States  and  Canada,  the  Hall  and  Minet  and  the 
Heroult  in  France,  and  the  Heroult  in  Switzerland, 
Germany,  and  Austria.  A  departure  of  some  interest 
s  the  attempt  to  utilize  the  extensive  deposits  of 
bauxite  at  Leece,  Italy,  and  the  water  falls  of  Pescara 
to  generate  electric  power  for  the  purpose  of  manufac- 
turing aluminum.  It  is  understood  that  Italian  and 
German  capital  has  become  interested  in  this  new 
enterprise. 

ELECTRIC  BAKING. 

It  is  stated  in  the  Electrical  World  that  electricity 
bakes  i  lb.  of  bread  with  a  consumption  of  3'685k.w.- 
hours  in  the  plant  of  the  Natural  Food  Cp.  at  Niagara 
Falls.  To  bake  the  same  weight  of  bread  in  an  oven 
heated  by  combustion  the  company  uses  o"33o6  lb.  of 
anthracite  coal,  costing  about  o"o687c.    The  factory 


is  466  ft.  long  by  66  ft.  wide  and  four  and  five  storeys 
in  height.  The  electric  energy  used  for  lighting, 
power  and  baking  comes  from  the  plant  of  the  Niagara 
Falls  Power  Co.,  about  3,500  ft.  distant,  in  the  form 
of  a  two-phase  25-cycle  2, 200-volt  current,  and  is  re- 
ceived in  18  transformers.  Four  of  these  transform- 
ers, rated  at  75  k.w.  each,  deliver  current  for  incan- 
descent lighting  at  115  volts.  Four  of  150  k.w.  each 
supply  440-volt  current  to  induction  motors  and  a  ro- 
tary converter.  For  the  electric  ovens  there  are  10 
transformers  of  140  k.w.  capacity  each.  Two  of  them 
are  required  for  each  oven.  Machinery  throughout 
the  plant  is  driven  by  87  induction  motors,  ranging 
from  I  h.p.  to  40  h.p.,  and  aggregating  560  h.p. 
Some  parts  of  the  factory  operate  day  and  night,  and 
the  load  from  about  6:30  p.m.  to  6:30  a.m.  remains 
nearly  constant  at  210  k.w.  Within  an  hour  after 
6:30  in  the  morning  the  load  rises  to  more  than  700 
k.w.,  and,  with  the  exception  of  a  drop  during  the 
noon  hour,  ranges  from  that  figure  to  more  than  800 
k.w.  until  about  5  p.m.  After  that  time  it  falls  in  an 
irregular  way  to  the  minimum  of  210  k.w.  Perhaps 
the  single  operation  that  consumes  more  power  than 
any  other  is  that  of  shredding  the  wheat.  From  the 
shredder  the  wheat  drops  on  to  an  endless  belt,  and  is 
carried  to  the  electric  oven,  or  else  goes  to  the  cutter, 
and  is  divided  into  biscuit  for  the  oven  that  is  heated 
by  combustion.  One  of  the  electric  ovens  for  baking 
the  shredded  wheat  in  the  form  called  triscuit  turns 
out  about  2,483  triscuits  per  hour,  weighing  77*6  lb. 
Energy  consumption  in  the  electric  oven  varied  a  little, 
but  was  some  286  k.w.  on  an  average,  this  figure  in- 
cluding all  transformer  losses. 
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Electric  Power  Plant  of  the  Lakefield  Portland  Cement  Company. 


On  the  ist  of  January,  1901,  the  Lakefield  Portland 
Cement  Company,  located  at  Lakefield,  in  Peterboro 
County,  commenced  the  manufacture  of  Portland 
cement.  This  company  being  the  first  in  Canada  to 
use  electric  power  to  operate  cement  works,  a  descrip- 
tion of  their  plant  may  be  of  interest  to  readers  of  the 
Electrical  News. 

Lakefield  is  favorably  situated  on  a  branch  line  of 
the  Grand  Trunk  Railway  ten  miles  from  Peterboro 
and  on  the  route  of  the  Trent  Valley  waterway,  which 
affords  many  good  water  powers  throughout  its  course. 

POWER   PLANT  AT 
young's  POINT. 

The  site  selected 
for  the  first  power 
plant  is  Young's 
Point,  which  is  situ- 
ated at  the  foot  of 
Clear  Lake  and 
Stoney  Lake,  which 
afford  a  reservoir  of 
many  square  miles. 
The  fall  from  Clear 
Lake  to  the  Otonabee 
river  gives  a  head  of 
seven  feet  normal, 
which  although  a  low 
head  is  reliable,  as 
the  reservoir  of  lakes 

afford  a  steady  power.  Work  on  the  power  plant  was 
commenced  in  the  fall  of  i8gg  and  completed  in 
November,  1900.  Upon  the  removal  of  an  old  saw 
mill  which  occupied  the  site  the  excavation  was  made 
for  the  setting  of  four  large  turbine  wheels.  Plans  for 
the  hydraulic  work  were  designed  by  Mr.  A.  B.  Mc- 
Callum,  C.E.,  of  Peterboro,  which  called  for  concrete 
construction.  The  flumes  are  20  feet  9  inch  wide  by  7 
feet  high.  The  turbine  installation  consists  of  four 
right-hand  68  inch  Sampson  turbines  manufactured 
and  installed  by  the  Wm.  Hamilton  Manufacturing 
Company,  of  Peterboro.  These  wheels  are  set  in  open 
flume,  working  under  a  head  of  seven  feet,  and  capable 
of  developing  680  h.p.  at  a  speed  of  63  revolutions  per 
minute. 

The  turbine  shafts  are  7, '2  inches  in  diameter,  and 
the  lay  shaft,  which  is  made  in  five  sections,  is  seven 
inches  in  diameter  at  large  end  and  five  inches  at  outer 
end.    These  wheels  are  geared  to  run  the  generator  at 


Fig.  I.  — Power  House  at  Young's  Point. 


a  speed  ot  200  revolutions  per  minute.  For  three 
years  these  wheels  have  been  in  service  twenty-four 
hours  daily  and  have  given  every  satisfaction. 

THE  GENERATING  EQUIPMENT. 

The  power  house,  shown  in  Fig.  i,  is  a  solid  red 
brick  building  25  feet  by  30  feet,  with  galvanized  sheet 
iron  roofing,  in  which  is  installed  the  electrical  equip- 
ment. The  generator  (Fig.  2)  is  a  C.G.E.  three-phase 
revolving  armature  type,  400  k.w. ,  550  volt,  60  cycles, 
at  200  r.p.m.  direct  connected  to  the  lay  shaft.  The 
exciter  is  of  the  multipolar  type,  and  has  a  rating  of 
1 2.5  k.  w.  at  125 
volts.  It  is  belt- 
driven  from  the  main 
shaft.  Provision  is 
made  for  an  addition- 
al generator  of  150 
k.w.  capacity,  belt- 
driven  from  the  main 
shaft. 

The  low  -  tension 
switchboard  is  of  blue 
Vermont  marble  and 
is  located  on  the  west 
side  of  the  building. 
It  is  made  up  of  three 
panels  6  feet  8  inches 
by  2  feet  6  inches  ; 
the  center  is  the  gen- 
erator panel  and  is  equipped  with  ammeter,  voltmeter, 
three  single-pole  bus-bar  quick-break  knife  switches, 
with  marble  barriers,  generator  field  rheostat  and 
generator  non-arcing  field  switch.  The  panel  to  the 
left  is  the  transformer  panel,  equipped  with  three 
double-pole  quick-break  knife  switches  with  marble 
barriers,  and  a  three-pole  knife  switch  for  fan  motor. 
The  panel  to  the  right  is  the  exciter  panel  and  is 
equipped  with  voltmeter,  ammeter,  generator, 
series  field  switch,  station  light  switch  and  exciter 
rheostat.  Each  panel  is  supplied  with  two  pilot 
lights. 

Three  single  phase  step-up  transformers  of  the  air 
cooled  type,  rated  at  135  k.w.  each,  are  mounted  on  a 
raised  platform  at  the  south  end  of  the  building.  They 
receive  generated  current  at  550  volts,  which  is  stepped 
up  to  11,620  volts  for  transmission  to  Lakefield.  The 
transformers  are  supplied  with  cold  air  at  oz.  press- 
ure from  a  blower  fan  manufactured,  bv  the  Buffalo 
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\^rg;e  Company  aiui  driven  by  a  2  h.p.  550  volt  in- 
V  .iction  motor. 

The  hij;:h  tension  switchboard  is  inovuited  on  the 
>.imc  ph\tform  directly  in  front  of  the  transformers. 
The  panel  is  -.j  ft.  b  in.  x  3  ft.  of  blue  \'ermont  marble 
and  equipped  with  six  single  pole  quick-break  high 
tension  knife  switches,  each  protected  from  possible 
arc  by  marble  barriers.  The  arrangement  of  switches 
on  the  high  tension  and  low  tension  sw  itchboards  per- 
mit the  cutting  out  of  any  one  of  the  three  transform- 
ers in  the  e\  ent  of  a  burn  out  or  becoming  otherwise 
disabled. 

Arranged  on  the  ceiling  over  the  transformers  are 
tlirce  banks  of  lightning  arresters,  each  bank  having 
live  arresters  connected  in  series. 

.-\11  low  tension  wiring  is  carried  in  glazed  tile  pipes 
with  cemented  joints  placed  beneath  the  floor. 

The  entire  electrical  equipment ,  including  the  pole 
line,  was  supplied  and  installed  by  the  Canadian  General 
Klectric  Company. 

THE   TR.ANSMISSllIN  I.IXE. 

The  transmission  line  between  the  generating  station 
and  Lakefield  a  distance  of  five  and  one-half  miles,  is 
supported  on  cedar  poles  spaced  lOo  feet  apart.  Each 
pole  has  a  single  cross  arm  4  in.  x  4  in.  of  Georgia 
pine,  with  steel  braces  and  Locke  porcelain  insulators 
on  locust  pins.  The  conductors,  three  in  number,  of 
No.  6  medium  hard  drawn  copper  wire,  are  carried  on 
the  one  four  pin  cross  arm,  two  on  one  side  of  the  pole, 
spaced  1 3  in.  apart,  and  one  on  the  other  side  spaced  18 
in.  from  centre  conductor.  A  barb  wire  fastened  on  the 
top  of  the  poles  is  grounded  at  every  fifth  pole  to  a 
steel  plate  buried  five  feet  in  ground.  The  ground  wire 
passing  from  the  plate  to  the  barb  wire  is  enclosed  in 
a  length  of  f  s  in.  gas  pipe  from  the  plate  to  a  height 
of  9  feet  above  the  ground  to  protect  it  from  injury. 

The  transmission  line  has  two  transpositions  placed 
~.o  that  the  line  is  of  three  equal  divisions.  There  is 
also  a  telephone  circuit  of  two  No.  12  medium  hard 
drawn  copper  wires  supported  on  a  two  pin  cross  arm 
placed  6  feet  below  the  transmission  line  and  trans- 
posed every  fifth  pole. 

The  poles  vary  in  length  from  30  to  50  feet  and  the 
line  runs  along  the  highway  to  within  a  mile  of  the 
works,  where  it  follows  the  company's  railway  track  to 
the  sub-station. 

POWER   PLANT  AT  LOCKS  NO.  3. 

In  the  summer  of  1902  the  directors  of  the  company, 
having  been  assured  of  the  success  of  their  business, 
decided  to  double  their  output  from  500  to  1000  barrels 
daily.  To  carry  out  their  plans  more  power  would  be 
required  to  operate  the  additional  machinery,  and  the 
development  of  another  power  was  decided  upon.  The 
site  selected  was  at  Locks  No.  3,  Lakefield  division, 
Trent  Valley  Canal,  being  2j4  miles  south-east  of 
Lakefield  and  seven  and  one-half  miles  from  Peterboro. 
In  September,  1902,  work  was  commenced  on  the 
power  plant  as  designed  by  Mr.  A.B.  McCallum,  C.E., 
of  the  Wm.  Hamilton  Manufacturing  Company,  Peter- 
boro, under  the  supervision  of  Mr.  T.  E.  Wade,  of 
Peterboro.  The  design  for  the  hydraulic  work  is  in 
many  respects  similar  to  that  at  Young's  Point  for  a 
four  wheel  turbine  setting.  Fig.  3  siiovvs  a  view  of 
the  power  house,  concrete  flumes,  dam  and  glance  pier 
in  river  below. 


llM)K.\ri.K  CONSTRUCTION. 

The  excavation  for  the  wheel  pits  and  tail  race  was 
carried  on  with  rock  drills  operated  by  steam,  the  work 
being  commenced  at  the  south  end  and  deepened 
towards  the  wheel  pits  to  a  depth  of  1 1  feet  under  the 
arch.  The  entire  masonry  structure,  including  the 
floors  of  the  penstocks,  which  are  reinforced  with  10 
inch  steel  I  beams,  is  of  concrete  construction,  com- 
posed of  gravel,  cement  and  rough  stone  removed  from 
excavation  in  the  proportion  of  five  parts  gravel  to  one 
of  cement.  The  .cement  was  of  the  Company's  own 
manufacture,  2,300  barrels  being  used  in  the  work. 
Suitable  gravel  was  obtained  on  the  ground.  As  the 
necessity  for  early  completion  required  that  all  the 
masonry  be  put  in  place  during  the  winter,  steam 
coils  were  placed  on  the  top  of  the  concrete  at  night, 
covered  with  heavy  tapaulin  supported  by  boards 
across  the  moulds.  In  this  way  only  two  days  were 
lost  by  severe  weather  througout  the  masonry  work. 

The  work  of  keeping  the  water  out  of  the  excavation 
was  eff"ected  by  placing,  temporarily,  two  water  wheels 
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Fig.  2. — Interior  of  Power  House  at  Young's  Point, 
Showing  400  K.  W.,  C.  G.  E.  Generator. 

arranged  in  one  of  the  openings  of  the  dam.  Power 
was  transmitted  by  shafting  and  belting  to  one  lo-inch 
and  one  6-inch  rotary  pumps,  which  kept  the  wheel 
pit  dry  throughout  the  work. 

Following  the  completion  of  the  penstocks,  work 
was  commenced  on  the  power  house,  which  stands  on 
a  concrete  masonry  foundation  40  ft.  x  50  ft.  to  a 
height  of  15  ft.  from  the  solid  rock,  the  walls  of  which 
are  5  feet  wide  at  the  base  and  feet  at  top.  The 
pier  for  the  generator  built  at  the  same  time  is  14 
feet  X  18  feet  at  base,  11  feet  x  15  feet  at  top,  and  12 
feet  high.  The  building,  which  is  a  handsome  one, 
is  of  cut  limestone.  The  stone  was  selected  from  the 
wheel  pit  excavation,  while  the  arches,  sills  and 
chimney  are  built  of  concrete  blocks.  The  walls  are 
22  inches  built  to  a  height  of  22  feet  above  the  concrete 
foundation.  The  wood  sheathed  galvanized  sheet  iron 
root  is  supported  on  three  heavy  timber  trusses.  The 
floor  is  of  concrete  and  the  walls  are  of  rough  cast 
cement  plaster.  The  building  is  equipped  wMth  a  ten- 
ton  travelling  crane  manufactured  and  installed  by  the 
Wm.  Hamilton  Manufacturing  Company,  Peterboro". 

As  in  the  plant  at  Young's  Point,  the  water  wheels  in 
this  installation  are  of  the  Samson  type  and  were  also 
installed  and  manufactured  by  the  W'm.  Hamilton 
Company.  There  are  four  68  inch  wheels,  two  right 
and  two  left  hand,  working  under  a  12  foot  head  and 
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running-  83  revolutions  per  minute.  They  are  set 
vertically  in  open  penstocks  13  feet  6  inches  wide,  are 
direct  connected  to  the  generator  and  are  geared  to 
run  same  at  a  speed  of  200  revolutions.  The  wheels 
are  temporarily  governed  by  a  type  O  Lombard 
governor.  A  vertical  governor  type  N  of  the  same 
make  will  shortly  be  installed.  The  exciter  unit 
consists  of  one  23  inch  Samson  wheel  also  set 
vertically  in  open  flume.     The  vertical  shaft  is  7^^ 


md  vertical  gate 


inches  in  diameter  for  large  wheels, 
shafts  is  2^8  inches  diameter.  The 
lay  shaft  over  wheels  is  8  inches 
at  large  end  and  6  inches  at  outer 
end.  These  wheels  are  capable  of 
developing  1,550  horse  power  under 
I  2  foot  head. 


THE   ELECTRICAL  EQUIPMENT. 

The  electrical  equipment  was 
manufactured  and  installed  by  the 
Dick,  Kerr  Company,  of  Preston, 
England,  through  their  Canadian 
representatives,  Messrs.  Campbell 
&  Renton,  ot  Kingston.  The  plant 
is  designed  to  operate  in  parallel 
with  Youngs  Point  power  without 
step-up  transformers.  The  gener- 
ator, a  view  of  which  is  shown  in 
Fig.  4,  is  a  three-phase  revolving  field  type  machine 
having  a  rated  capacity  of  1,000  k.w.,  11,500  volts, 
60  cycles  at  200  revolutions  per  minute,  direct-con- 
nected. The  exciter  is  of  the  multipolar  type,  has  a 
rating  of  20  k.w.,  100  volts  at  500  revolutions  per 
minute,  and  is  also  direct-connected. 

The  switchboard  is  of  white  Italian  marble  7  ft.  6  in. 
X  3  ft.  6  in.;  made  in  four  sections,  two  for  genera- 
tor and  two  for  exciter.  The  generator  panels  are 
equipped  with  synchronizing  lamps,  pilot  lamps,  three 


the  switch.  On  separate  section  of  i^^enerator  f)dttel  is 
mounted  the  generator  field  switcli  w  itli  chcSke  coil 
attachment. 

The  exciter  panel  is  equipped  with  pilot  lamps,  am- 
meter and  voltmeter  of  the  Weston  type,  double  pole 
200  amp.  quick  break  main  switch,-  and  on  separate 
section  the  field  rheostat. 

On  an  arm  to  the  right  of  the  switchboard,  suppor- 
ted by  the  high  voltage  bus-bar  supports,  is  attached 
a  direct  reading  electro-static  three-phase  ground  de- 


Fu;.  4.  -Genei 


ampere  meters  operated  by  series  current  transformers, 
voltmeter  sealed  to  read  direct,  power  factor  indicator, 
gen«rator  field  rheostat  synchronizing  lamp,  switch 
and  spring  switch  for  electrical  release  of  oil  switch. 
Two  double  pole  double  throw  switches  are  provided 
for  voltage  readings  across  any  phase  through  poten- 
tial transformers  with  a  ratio  of  100  to  i  The  high 
voltage  oil  switch  is  operated  by  a  long  handle  lever 
mounted  on  switchboard  ;  it  is  also  provided  with 
electrical  release.  Two  colored  lamps,  red  and  green, 
are  automatically  lighted,  indicating  the  position  of 


Power  Hoise  at  Locks  No.  3,  Snow 
Dick-Kerr  Generator. 


tector  of  the  C.G.  E.  type,  reading  from  o  to  12,000 
volts. 

In  the  pit  below  the  switchboard,  connected  in 
series  with  the  leads  from  the  generator  to  the  oil 
switch,  are  mounted  on  high  voltage  insulators  three 
choke  coils  of  the  Westinghouse  type  rated  at  75  am- 
peres on  12,000  volts.  Junction  boxes  are  also  here 
placed,  and  in  the  generator  pit  connecting  the  high 
voltage  rubber-insulated  cables  with  the  lead  sheathed 
paper-insulated  cables.  ' 

The  lightning  arresters  for  the 
line  are  mounted  on  the  wall  direct- 
ly over  the  high  voltage  bus-bars 
and  in  rear  of  line  feeders.  They 
are  of  the  C.G.E.  type  arranged 
in  three  banks,  connected  four  in 
series.  On  the  outer  wall  of  the 
building  is  a  projecting  shelter  in 
which  is  installed  three  lightning 
arresters  with  choke  coils  attached 
manufactured  by  Jng.  A.  Gola  & 
Company,  of  Italy. 

The  leads  from  the  generator  to 
the  switchboard  are  laid  in  duct 
beneath  the  concrete  floor  and  are 
100,000  cm.  paper  insulated  lead 
sheathed  cables  tested  to  25,000 
volts.  The  bus-bar  and  outgoing 
feeders  are  of  single  conductpr  Nq. 
2  B.VV.G.  covered  with  half  black  and  half  white  rubber 
one-half  inch  thick,  covered  with  a  triple  braid  and 
compounded,  and  manufactured  by  ^the  British  Insu- 
lated Wire  Company. 

THE   TKANSMISSION  LINK. 

The  transmission  line  between  the  generating 
station  and  Lakefield  is  supported  on  cedar  poles 
placed  I  10  feet  apart.  Each  pole  has  a  single  lour  pin 
cross-arm  4'  x  4",  with  steel  braces  and  Locke  porce- 
lain insulators  mounted  on       in.  steel  pins  fitted  with 
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wooden  thread  tor  insulator  and  porcelain  base 
throui^^h  which  the  pin  passes,  a  nut  and  washer  on  the 
pin  holding  it  in  place  in  the  cross-arm.  The  con- 
ductors, three  in  number,  of  No.  2  B.  &  S.  hard 
drawn  copper  wire,  are  carried  tw^o  on  one  side  of  pole, 
spaced  II  in.  apart, and  one  on  other  side  spaced  16  in. 
from  center  wire.  On  the  top  of  the  poles,  supported  on 
glass  insulators,  is  run  a  barb  w  ire  grounded  at  every 
fifth  pole.  There  is  also  a  telephone  circuit  of  two  No. 
10  B.W.G.  galvanized  iron  wires  supported  on  a 
smaller  cross-arm  placed  7  ft.  below  and  transposed 


Fic.  5. — Interior  of  Si  b-Station  .\t  Lakefield. 

every  second  pole.  The  poles  vary  in  length  from  30 
ft.  to  45  ft.  being  set  a  profile,  avoiding  all  abrupt 
changes  in  level. 

The  line  runs  partly  on  government  reserve  close  to 
the  river  and  partly  on  private  right  of  way  to  a  point 
within  300  yards  of  the  sub-station  before  crossing  the 
river.  The  river  at  this  point  being  300  feet,  crossing 
was  effected  by  raising  a  pole  in  a  pier  about  one- 
third  the  distance.  After  crossing  the  river  the  line  is 
met  by  the  Young's  Point  line  about  500  feet  from  the 
sub-station  ;  from  this  point  the  two  power  lines  are 
run  to  the  sub-station  on  the  same  poles  and  cross- 
arms,  one  line  on  each  side  of  the  pole. 

THE  SUB-STATION. 

The  sub-station  and  synchronous  motor  room  adjoin 
each  other  and  are  situated  on  the  west  side  of  the 
main  building  and  about  75  feet  from  the  G.T.  R. 
tracks.  The  sub-station,  24  ft.  x  35  ft.,  is  of  lime- 
stone construction,  with  wood  sheathed  roof  covered 
with  tar  compound  and  concrete  floor.  The  power 
lines  on  entering  the  building  at  the  south  end  are 
carried  on  high  voltage  insulators  to  two  1 1000  volt  oil 
switches  of  the  same  type  and  make  as  at  No.  3  power 
house. 

The  high  voltage  switchboard  is  located  directly  in 
front  of  the  oil  switches.  It  has  three  panels,  the  one 
to  the  right  and  left  being  oil  switch  panels  on  which 
are  mounted  the  levers  for  operating  the  switches,  also 
the  colored  lamps  to  indicate  the  position  of  the 
switches.  The  center  panel  has  mounted  on  it  six 
single  pole  high  voltage  quick-break  knife  switches 
with  marble  barriers.  The  three  at  the  top  are 
connected  to  No.  3  power  line  and  the  synchronous 
motor  circuit,  and  the  three  at  the  bottom  to  ^'oung's 
Point  power  line  and  the  synchronous  motor  circuit. 
Each  oil  switch  connects  its  power  line  with  the  trans- 
former high  voltage  bus  bars.  With  this  arrangement 
of  switches  either  power  plant  may  operate  the 
synchronous  motor  load  while  the  other  operates  the 


iMou 
hich 


lod  on  tlie  ' 
c  the  bank 
irc   of  the 


•  tliey  may  be  connected  in  parallel, 
vail  above  the  high  voltage  switch- 
■;  of  lightning  arresters  for  each  lire 
C.G.E.  type  referred  to  at  Young's 
Point  and  No.  3. 

On  tlio  west  side  of  the  station  on  a  raised  platform 
over  the  air  duct  are  mounted  six  C.G.E.  air  cooled 
type  transformers  of  131;  k.w.  capacity  each,  receiving 
current  at  11,000  volts  and  transforming  down  to 
575  volts.  The  air  duct  through  which  the  cold  air 
passes  for  the  transformers  is  of  concrete  construction 
3  feet  by  3  feet  by  24  feet.  Cold  air  is  supplied  by  a 
blower  fan,  manufactured  by  the  Buffalo  Forge  Com- 
pany, at  ffj  oz.  pressure,  driven  by  a  two  horse  power 
575  vol*^  induction  motor. 

The  low  tension  switchboard  is  7  ft.  x  14  ft.,  made 
up  of  five  panels  of  blue  Vermont  marble,  as  shown  in 
Fig.  5.  The  centre  panel  is  the  instrument  panel  on 
which  are  mounted  three  ammeters  of  the  Westinghouse 
type  reading  from  o  to  1,600  amperes  and  operated  by 
series  current  transformers.  The  voltmeter  is  of  the 
C.  G.  E.  incline  coil  type,  which  by  means  of  a  plug . 
switch  reads  the  voltage  across  any  phase.  There  is 
also  an  electro  static  ground  detector  of  the  C.  G.  E, 
type  also  supplied  with  plug  switch  for  testing  lines  to 
ground.  The  two  panels  to  the  right  are  transformer 
panels,  three  transformers  being  operated  from  each. 
Mounted  on  each  panel  are  three  double  pole  200 
ampere  quick-break  knile  switches  with  marble  barriers 
and  one  double  pole  knife  switch  for  each  lighting 
transformer.  On  one  of  the  panels  a  three  pole  knife 
switch  is  provided  for  fan  motor.  The  two  panels  to 
the  left  are  feeder  panels  for  the  motor  circuits;  six  200 
ampere  triple  pole  quick-break  knife  switches  are 
mounted  on  one  panel,  while  the  other  panel  has  space 
for  three  switches,  one  of  which  is  in  place.  Each 
panel  is  supplied  with  two  pilot  lamps. 

Two  C.G.E.  type  15  k.w.   oil  cooled  transformers. 


Fig.  6. — 600  H.  P.  Svnchronoi 
MoroR. 


Motor  and  Starting 


transforming  current  from  575  volts  to  a  three-wire 
secondary  at  230  and  115  volts,  supply  current  for  30 
C.G.E.  enclosed  arc  lamps  and  350  incandescent  lamps. 

The  motor  room  adjoining  the  sub-station  is  22  ft.  x 
28  ft.  in  which  is  installed  the  synchronous  motor 
shown  in  Fig.  6.  This  motor  was  manufactured  and 
installed  by  the  Dick  KerrCompany, of  Preston,  England. 
It  is  a  three  phase,  1 1 ,000  volt,  600  h. p.,  60  cycle  motor, 
direct  connected  to  a  line  of  shaft  from  which  is  driven 
seven  grinding  mills  for  finishing  cement.  The  50  h.p. 
starting  motor  is  a  Brown  Boveri  wound  rotor  variable 
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speed  type,  motor  operating  on  575  volts  and  is  geared 
to  the  synchronous  motor  as  seen  in  Fig.  6.  The 
exciter  is  of  the  Dick  Kerr  multipolar  type,  is  belt 
driven  from  the  motor  shaft  and  is  rated  at  12  k.w.  at 
100  volts. 

The  switchboard  is  of  white  Italian  marble  2^  ft.  x 
7  ft.  and  has  mounted  on  it  synchronizing  lamps,  pilot 
lamp,  voltmeter,  ammeter,  exciter  ammeter,  multiple 
voltmeter,  switch,  spring  switch  for  electrical  release 
of  oil  switch,  operating  lever  for  high  voltage  oil  switch, 
exciter  rheostat  and  exciter  main  switch. 

In  the  motor  pit  and  the  pit  below  the  switchboard 
are  in  place  the  choke  coils  and  junction  boxes  the  same 
as  referred  to  at  Locks  No.  3  power  plant.  The  wiring 
is  all  of  the  same  make  and  arrangement  as  described 
in  connection  with  the  power  plant  at  No.  3. 

There  are  connected  to  the  various  machinery 
throughout  the  works  four  100  h.p. ,  five  50  h.p. ,  one 
15  h.p.  and  two  10  h.p.  induction  motors  of  the  C.  G. 
E.  type. 

As  a  result  of  the  continued  increase  in  the  Com- 
pany's business,  a  second  works  was  built  the  past 


Mr.  E.  W.  Baii.kv,  Chief  Electrician. 


summer,  bringing  up  their  daily  capacity  to  1,500 
barrels  and  in  all  probability  next  year  will  see  the 
daily  output  increased  to  2,000  barrels. 

PERSONNEL. 

The  company  employ  a  staff  of  six  electricians.  Mr. 
E.  W.  Bailey,  their  chief  electrician,  has  been  with  the 
company  since  its  inception.  He  commenced  his  elec- 
trical career  with  the  Royal  Electric  Company  sixteen 
years  ago,  having  since  been  connected  with  light  and 
power  plants  at  Arnprior,  Mawkesbury,  Perth,  Stan- 
stead  and  Ottawa. 

The  Lakefield  Portland  Cement  Company  is  a  Cana- 
dian company,  the  directors  being  Mr.  J.  M.  Kilbourn, 
president  ;  Mr.  R.  P.  Butchart,  vice-president  ;  Mr. 
W.  H.  E.  Bravender,  second  vice-president ;  Mr.  A. 
S.  Butchart,  superintendent,  and  Mr.  F.  H.  Kilbourn, 
secretary-treasurer;  Mr.  H.B.Smith.  To  the  untiring 
energy  and  devotion  of  the  president  and  superinten- 
dent is  largely  due  the  success  which  has  attended  the 
launching  of  this  enterprise. 

We  are  permitted  to  publish  this  description  through 
the  kindness  of  Mr.  E.  VV.  Bailey. 


NEW  HYDRO-ELECTRIC  PLANT. 

As  previously  announced,  the  West  Kootenay  Power 
&  Light  Company,  Rossland,  B.  C,  are  at  present 
constructing  a  hydro-electric  power  plant  at  the  Upper 
Bonnington  falls  on  the  Kootenay  river.  The  capacity 
of  the  new  plant  is  to  be  20,000  horse  power,  under  a 
head  of  70  feet.  The  water  wheels  to  be  used  will  be 
of  the  vertical  type,  having  a  capacity  of  8,500  h.  p. 
The  generators  will  be  the  Canadian  General  Electric 
Company's  revolving  type,  revolving  field,  3-phase,  60 
cycles,  2,200  volt,  capacity  4,500  k.w. 

The  current  will  be  stepped  up  to  a  line  pressure  of 
60,000  volts,  and  transmitted  over  an  eighty  mile 
transmission  line  to  Rossland,.  Grand  Forks,  Phoenix 
and  Greenwood.  There  are  two  pole  lines,  each  of  three 
85,000  circular  mills,  hard  drawn  bare  copper  cables. 
At  the  different  points  mentioned,  the  company  are 
erecting  sub-stations,  each  having  the  necessary  trans- 
formers for  reducing  the  line  voltage  to  that  required 
for  local  distribution. 

In  addition  to  this  new  development,  the  West 
Kootenay  Power  &  Light  Company  at  present  own  and 
operate  a  hydro-electric  power  plant  at  Lower  Bonning- 
ton Falls,  having  a  capacity  of  5,000  h.p.  This  plant 
has  been  in  operation  since  1898  and  delivers  power 
and  light  to  Nelson,  Trail  and  Rossland.  The  power 
is  transmitted  at  a  line  pressure  of  2,000  volts  to  these 
diff'erent  points  over  a  duplicate  pole  line  31  miles  long. 
This  old  plant  will  be  run  as  an  auxiliary  to  the  new 
20,000  h.p.  plant  on  the  Upper  Falls,  making  a  total 
capacity  of  25,000  h.  p.  available  for  commercial  pur- 
poses. 

The  whole  line  in  connection  with  the  new  develop- 
ment runs  through  a  mountainous  country  which  has 
not  heretofore  been  opened  up,  other  than  by  trails. 
Since  the  construction  of  this  new  power  line,  wagon 
roads  have  been  built  by  the  West  Kootenay  Company 
which  makes  the  country  accessible  for  that  kind  of 
transportation.  Along  one  of  the  pole  lines  they  have 
placed  a  telephone  line  of  No.  8  hard  drawn  bare  copper 
wire  extending  the  entire  distance.  This  telephone  line 
connects  all  the  company's  sub-stations  en  route  between 
the  generating  station  and  the  terminus  of  the  trans- 
mission line. 

Starting  at  Grand  Forks,  the  West  Kootenay  Power 
&  Light  Company  will  supply  power  to  the  Granby 
Smelter  there,  to  the  Granby  Mines  at  Phoenix,  and  to 
the  B.  C.  Copper  Company's  Smelter  at  Greenwood. 
The  new  plant  is  expected  to  be  completed,  in  every 
respect,  by  the  first  of  March  next,  and  ready  for 
operations.  It  is  expected,  however,  that  power  will 
be  delivered  to  the  Boundary  Country  by  the  first  of 
December. 

PERSONAL. 

Mr.  W.  Pliillips,  manager  of"  the  Winnipeg  Street  Railway, 
was  in  Toronto  recently  attending  the  funeral  of  his  father. 

Mr.  C.  H.  Hines,  formerly  electrical  engineer  for  the  C.  P.R., 
has  been  appointed  master  mechanic  and  chief  engineer  of  the 
Tezuitlan  Copper  Company,  Tezuillan,  Mexico. 

Mr.  F.  Griffith,  superintendent  of  the  Hamilton  Street  Railway, 
has  been  appointed  to  a  position  in  the  office  of  the  Cataract 
Power,  Light  &  Traction  Company,  and  has  been  succeeded  by 
Mr.  D.  N.  Miller,  assistant  superintendent. 

Mr.  K.  B.  Thornton,  operating  manager  for  J.  C.  White  & 
Company,  electrical  engineers  and  contractors,  New  York,  has 
been  appointed  manager  of  the  Nassau  Light  &.  Power  Com- 
pany, Rosyln,  N.Y.,  which  company  is  managed  and  operated 
by  J.  G.  White  &  Company. 
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GAS  ENGINES  WITH  ORDINARY  CITY  GAS. 


The  economy  of  the  y;is  engine  when  used  under 
proper  conditions  is  well  established.  It  has,  however, 
a  number  of  drawbacks.  It  requires  very  careful 
adjustment  and  constant  skilled  supervision.  It  is  not 
economically  adapted  to  larj^e  range  of  load  and  lias 
practically  no  overload  capacity.  it  requires  a  nuicli 
larger  water  supply  tlian  an  oi-iuivaleiil  non-condonsing 
steam  plant. 

To  install  gas  engines  on  ordinary  commercial 
manufactured  gas,  fulfilling  the  legal  requirments  in 
candle  power  and  purity,  is  at  best  a  doubtful  experi- 
ment. .\n  instance  ot  this  is  a  description  and  record 
of  a  test  of  a  municipal  gas  engine  electric  power 
generating  station  which  will  here  follow. 

The  station  contains  four  Westinghouse  three 
cylinder  gas  engines  on  one  side  and  two  Bullock 
electric  generators  on  the  opposite  side  belted  respect- 
ively to  an  intermediate  countershaft. 

Kngines  \os.  i,  2  and  3  are  each  of  125  rated  brake 
h.p. ,  if  diameter  cylinders,  with  14"  stroke  and 
normal  speed  265  revolutions.  PZngine  No.  4  is  85 
rated  brake  h.p.,  11"  diameter  cylinder,  12"  stroke,  285 
normal  revolutions.  The  engines  were  guaranteed  to 
give  one  brake  h.  p.  hour  on  consumption  of  12000 
British  thermal  units  (B.T.  U.)  in  gas,  and  require  a  gas 
of  not  much  under  600  B.  T.  U.  per  cubic  foot  for  their 
proper  working.  With  600  B.  T.  U.  gas  the  requir- 
nient  is  20  cubic  feet  of  gas  per  h.p.  hour,  and  with 
lower  B.  T.  U.  gas  the  consumption  is  correspondingly 
greater. 

The  generators  are  alike,  each  being  of  two  bearing 
tvpe,  normal  speed  500  revolutions,  normal  voltage 
240  and  capacity  200  k.w.,  with  overload  capacity  up 
to  75  per  cent,  momentarily  and  less  for  longer  per- 
iods and  efficiency  ranging  from  85  per  cent,  at  quar- 
ter load  to  92^  per  cent,  at  full  normal  load.  The 
positive  pole  of  one  and  the  negative  pole  of  the  other 
connect  each  to  an  outer  wire  No.  0000,  and  the  other 
poles  negative  and  positive  respectively  connect  to  the 
centre,  neutral,  wire.  No.  00  of  a  three  wire  transmis- 
sion system.  This  enables  the  giving  of  500  volt  (the 
generators  being  regularly  run  at  250  V.  and  over) 
current  between  the  two  outer  wires  and  250  volt  from 
either  outer  to  the  centre  wire  as  is  required  for  motors 
and  lighting  respectively.  There  was  no  spare  genera- 
tor in  the  way  of  provision  for  emergency  and  the 
generators  had  to  run  continuously  from  Sunday  even- 
ing until  Sunday  morning. 

The  countershaft,  4  in.  in  diameter,  is  48  ft.  long 
subtending  the  position  ot  the  four  gas  engines.  A 
centre  Dodge  friction  clutch  divides  it  into  two  parts, 
the  south  part  carrying  the  two  dynamo  pulleys,  one 
clutch  pulley  each  for  engines  i  and  2  and  a  pulley  for 
driving  a  small  igniter  dynamo  ;  and  the  north  part 
clutch  pulleys  for  engines  3  and  4  and  a  small  pulley 
driving  the  air  pump  for  the  engine  air  compressor 
tanks.  The  countershaft  had  insufficient  support. 
The  bearings  and  their  support  standards  were  too 
light  and  spaced  too  far.  One  bearing  was  elimi- 
nated by  reason  of  error  in  fit  of  shafting  on  founda- 
tions. The  belting  had  fair  drive  length,  24  ft.  and 
26  ft.  between  shaft  centres  respectively,  from  engines 
and   from    generators  to  countershaft,   and  was  of 


double  leather,  ample  for  available  power,  of  good 
quality  and  well  put  on  except  at  engine  No.  3,  on 
which  the  belt  to  countershaft  was  much  too  tight. 

The  total  engine  rated  capacity  was  460  brake  h.p., 
with  no  overload  permissible.  Assuming  15  per  cent, 
transmission  loss,  which  is  small  considering  the 
llexible  countershaft,  and  an  inadequate  assumption 
for  less  than  the  full  engine  loads,  the  total  is  reduced 
to  391  h.p.  as  applied  to  the  dynamos  where  a  further 
translation  loss  depending  on  percentage  of  actual  to 
rated  full  load  occurs.  The  normal  full  load  of  the 
dynamos  is  400  k.w.     With  92.5  per  cent,  efficiency 


this  would  require  ^53^  x  - — 
8s 


630  h.p.  as  equiva- 
lent engine  capacity.  Considering  the  overload  capa- 
city of  the  dynamo  the  engine  capacity  shows  less 
than  half  ot  the  required  equivalent. 

A  well  put  up  marble  switch-board  with  summation 
voltmeter  and  separate  ammeters,  one  on  each  of  the 
outer  transmission  wires,  completed  the  station  equip- 
ment. There  was  no  recording  wattmeter  and  none 
available. 

The  load  varied  during  the  twenty-four  hours  from 
about  15  to  120  k.w.,  being  fairly  steady  from  7  a.m. 
until  noon  at  about  50  k.w.,  again  from  noon  until  6 
p.m.  at  30  to  40  k.w.,  and  heaviest  during  early  even- 
ing. Consumption  is  in  street  lighting,  incandescent 
lighting,  and  power  supply  for  motors  in  light  manu- 
facturing, etc.,  the  latter  being  the  bulk  of  the  day 
load.  The  four  engines  and  countershaft  were  de- 
signed for  the  fluctuating  load,  the  engines  acting 
separately  or  together.  The  tests  were  made  in  a 
summer  month  with  no  overlapping  of  day  load  and 
heavy  lighting  load. 

The  tests  were  on  actual  performance  and  were 
mostly  made  during  regular  operation  of  the  plant. 
The  measure  of  work  done  was  taken  at  the  switch- 
board. Cylinder  pressure  indicators  are  of  use  with 
gas  engines  for  valve  regulation  only  and  friction 
brake  tests  would  on  the  whole  not  have  given  much 
more  of  the  required  information  than  the  determina- 
tions made.  Observations  were  made  first  with  load 
on,  then  for  short  times  with  load  off,  generators  off, 
and  countershafting  off,  the  engine  running  free  on 
loose  pulley  only  ;  with  engines  separately  and  in 
combination.  While  the  tests  weie  not  exhaustive  in 
tliat  full-load  performance  of  engines  was  not  obtained, 
and  of  generators  could  not  nearly  be  obtained,  and 
definite  losses  due  to  countershaft  and  belting  were 
not  determined,  they  were  closely  indicative  of  the  effi- 
ciency of  the  plant  as  a  whole. 

Observations  were  made  as  follows  : 

Time  readings  were  taken  for  every  100  ft.  of  gas 
consumed. 

B.T. U.  value  of  the  gas  was  determined  every  ten 
minutes. 

Volthieter  and  ammeter  readings  were  taken  by 
two  observers,  every  five  minutes. 

On  speed  of  engines,  ot  countershaft  and  of  genera- 
tors. 

The  gas  used  throughout  w-as  coal  gas  from  the 
Town  supply  and  was  made  by  the  ordinary  retort, 
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distillation  process.  It  was  measured  by  a  water 
chamber  meter.  The  B.T.U.  values  were  determined 
by  means  of  a  Juncker  calorimeter.  All  instruments 
used  were  verified  from  standards.  The  water  used 
during  the  tests  could  not  at  the  time  be  measured, 
but  it  was  closely  approximated  from  measurements 
before  and  after.  The  consumption  during  the  regu- 
lar twenty-four  hour  run  of  the  station  at  the  time  was 
from  36,000  to  38,000  Imperial  gallons. 


TABLE  i.^TESTS  UNDER  LOAD. 


Rate  of  Gas 

K.W.  out- 

Time. 

put  at 
Switch- 
board. 

B.  T.  V. 

of  Gas. 

Remarks. 

Cub.  ft. 
per 

Cub.  ft. 
per  k.w. 
hour. 

2  p.m. 

28.8 

37.6 

30.  2 

2000 

2.20 

28.2 

26.6 

588 

2.30 

29.4 

" 

37-8 

580 

2.40 

28  7 

38.8 

2.50 

30-5 

37- ' 

32.6 

615 

3  '0 

32  3 

88 

32-3 

3.20 

36  3 

2000 

30.6 

3.30 

34.2 

32.6 

578 

J 

•^7 

2120 

43-6 

575 

32.8 

2000 

33-9 

578 

4  ^ 

27-5 

1850 

37-3 

587 
585 

4. 10 

28 

1900 

36.2 

587 

26.6 

1870 

39-2 

581 

4.40 
4- 50 

5. 10 

20.5 
28.3 

34.8 
30-9 

1500 
2000 
1720 
2000 

40.5 
39  2 
32.2 
3'-7 

590 
589 

\  Engine  3. 

1     Shaft    Speed  320 
Eng-ine  Speeil  255 

5. 20 

36 

1     Dynamo  Speed  500 

5- 30 

2065 

41.6 

1 

r 

29. 2 

2000 

38.. 

5-50 

25-4 

1840 

40.2 

g 

100  s 

578 

1 

8.10 

'  '3- 

24.6 

579 

1 

8. 20 

1 16. 1 

4300 

20.6 

579 

8.30 

1 16. 1 

5000 

24 

579 

[  Engines  2  and  3. 

8.40 

118.2 

23-' 

8.50 

121. 1 

22.9 

579 

1     Shaft    Speed  316 

9 

9. 10 

1 17.4 
111.2 

23.6 
25- 

583 
583 

1      Dynamo  Speed  496 

9  20 

1 1  2. 1 

6000 

29.6 

i 

9-. 30 

[03. 2 

J 

10  a.m. 

38.3 

2300 

33-4 

593 

10  10 

41.9 

30.6 

590 

10.20 

38.8 

33-2 

590  ■ 

10.30 

43-2 

29.6 

598 

10. 40 

43-2 

29.6 

600 

1 

1 0. 50 

41.9 

2  140 

28.4 

1 

I  1 

44.6 

2500 

31.2 

605 

1'  Engine  2. 

1 1. 10 

44.6 

2302 

28.8 

610 

1     Shaft    Speed  324 

1 1.20 

43-6 

2500 

3>-7 

605 

1     Dynamo  Speed  508 

1 1.30 

39-9 

34-8 

610 

1 1.40 

.37-8 

2302 

34 

602 

1 

1 1.50 

35- ' 

36.4 

J 

12 

25.2 

2000 

44-5 

j  600 

TABLE  2. 


Kn-,ne... 

b 

d 

I. 

'.330 

(V.  552) 

1,200 

1 ,000 

857 

925 

(V.  545) 

750  to  800 

857 

800 

3- 

'.500 

(V.  533) 

1 , 100  to  1 ,200 

>.o43 

850  to  1 ,000 

4- 

857 

(V.  545) 

800 

631  to 

666 

546 

a    Rate  of  gas  consumed,  cub.  ft.  per  hour,  dynamos  and  volt- 
meter on,  no  load. 


b  Rate  of  gas  consumed,  cub.  ft.  per  hour,  dynamos  on,  volt- 
meter off,  no  load. 

c  Rates  of  gas  consumed,  cub.  ft.  per  hour,  countershaft  on, 
dyn.  belts  off. 

d  Rate  of  gas  consumed,  cub.  (I.  per  lioui-,  engine  on  loo.se 
pulleys  on  shaft. 


TABLE  3. 


Output  at 

Per  cent,  of 

Rate  of 

Switchboard. 

Capacity 

gas  consumed. 

Time.  Engine. 

K.  W. 

of  Generators. 

cub.  ft.  per  hr. 

7  A.M. 

3 

189 

4.2 

2,300 

8 

40-5 

9 

2,200 

9 

5'-3 

II. 4 

2,400 

10 

51-3 

11.4 

2,300 

1 1 

5>-3 

11.4 

2,300 

12 

2 

18.9 

4.2 

2,300 

I  P.  M. 

32-7 

7-3 

1,100 

2 

32.7 

7-3 

1,600 

3 

38.1 

8.4 

2,200 

4 

35-4 

7-9 

2, 100 

5 

35-4 

7-9 

6 

24-5 

5-5 

2, 100 

7 

24-5 

5-5 

1,600 

8  2 

3 

109 

24.2 

3,200 

9 

1 14.4 

25-4 

5,000 

10 

95-3 

21.2 

4,200 

73-5 

16.3 

4,400 

12 

64.4 

'4-3 

3,600 

1  A.  M. 

59-4 

'3-2 

4,  (OO 

2 

61 

13-5 

3,000 

3  ' 

2 

59-9 

'3-3 

3,500 

4 

59-9 

13-3 

3.500 

5 

27-5 

6.1 

3.300 

6 

'3-7 

3 

1,400 

The  results  of  the  tests  are  shown  in  Tables  i  and 
2.  The  B.T.U.  average  of  all  tests  was  590,  minimum 
575,  maximum  610.  Hourly  observations  on  load  out- 
put and  gas  consumption  were  continued  for  about  a 
month.  The  average  daily  rate  of  output  varied  very 
little,  and  was  about  49.5  k.w.  per  hour  with  a  con- 
sumption of  65,000  cub.  ft.  of  gas  for  the  twenty-four 
hours.  This  reduces  to  41.5  cub.  ft.  of  gas  per  aver- 
age h.p.  hour  as  measured  at  the  switch-board. 
Table  3  gives  record  for  an  average  twenty-four  hour 
day. 

The  cost  ot  the  gas  at  the  time  was  high,  figuring 
60}^  cents  per  thousand  cub.  ft.  for  materials  and 
labor,  made  up  as  follows  :  Coal  less  coke  37.1,  labor 
19.3,  purifying  and  plant  maintenance  4.1.  This  ex- 
ceptionally high  cost  was  due  to  the  bad  condition  of 
the  retorts  used  at  the  time  and  the  fact  that  the 
candle  power  had  to  be  maintained  by  the  coal  gas 
alone,  cutting  off  lower  candle  power  yield  of  the  coal. 
Aside  from  coke  there  were  no  by-products.  The  gas 
yield  per  ton  was  a  little  under  6000  cub.  ft.,  while 
under  better  conditions  it  should  have  been  between 
7000  and  8000  cu.  ft.  The  high  labor  cost  was  due  to 
entire  lack  of  coal  handling  and  other  facilities.  In 
this  cost  computation  administration  and  fixed  charges 
are  not  considered,  and  it  gives  no  measure  of  cost  at 
consumers'  meters,  where  with  maintenance  of  dis- 
tribution system,  leakage,  etc.,  the  cost  must  for  the 
plant  under  consideration  be  thus  increased  by  between 
60  and  70  cents  per  1000  cub.  ft. 

In  the  steam  plant  replaced  by  the  gas  engine 
station  an  i8,x  42"  slow  speed  simple  non-condensing 
Wheelock  engine  did  the  portion  of  the  work  continued 
by  the  gas  engines  with  a  consumption  ot  not  over 
3)^  tons  of  coal  per  24  hours,  giving  comparison  of 
cost  of  materials  as  follows  : 
Gas  engines  : 

65900  cub.  ft.  at  60     cents  =  $39.87. 
Steam  engine  : 

3 tons  coal  at  $3.80  =  $12.35. 
Water  and  lubricant  costs  were  at  least  four  times  as 
much  with  the  gas  engines,  while  attendance  cost  did 
not  differ  much. 

Tne  cost  of  gas  can  be  reduced  to  under  40  cents 
per  M.  ft.  for  materials  and  labor  with  careful  opera- 
tion of  a  well  equipped  plant,  and  with  large  enough 
output  to  between  25  and  30  cents  per  M.  ft.  The 
losses  between  switch-board  and  prime  movers  arc 
also  exceptionally  large  for  the  station  under  consider- 
ation. On  the  whole,  however,  the  conclusion  reached 
was  that  gas  engines  cannot  compete  with  steam  with 
cost  of  gas  any  more  than  30  cents  per  M.  ft. 
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Some  Experiences  With  Lightning  Protective  Apparatus.* 

By  JuliBLii  C.  Smith. 


This  paper  will  deal  with  some  experiences  with 
lii;htnin^  protective  apparatus  which  the  operating 
department  of  the  Shawinigan  Water  &  Power  Com- 
pany have  had  during  the  years  1903,  1904  and  11)05. 

The  generating  station  at  Shawinigan  Falls  has 
three  generators  each  of  3,750-kw.  capacity,  2,200-volt, 
^o-cycle,  two-phase,  and  one  generator  of  6,600-kw. 
capacity,  j,joo-volt,  30-cycle,  two-phase.  Each  of 
these  generators  is  direct-connected  to  a  water-wheel 
operating  luulcr  a  head  ot  130  teet. 

Referring  now  only  to  the  long  distance  lines,  it  is 
sufficient  to  note  that  the  energy  is  delivered  through 
a  double  set  of  bus-bars  to  the  low-tension  side  of  the 
step-up  transformers.  These  transformers  are  T-con- 
nected  for  transforming  from  two-phase  to  three-phase. 
The  ratio  of  voltage  transformation  is  2,200:50,000. 
The  neutral  point  of  these  transformer  banks  is 
grounded,  giving  about  29,000  volts  between  each 
wire  and  earth. 

In  1903,  only  the  No.  i  Montreal  line  was  operating. 
This  line  connected  the  generating  station  at  Shawini- 
gan Falls,  P.O.,  with  the  Montreal  terminal  station, 
situated  just  outside  the  city  of  Montreal.  The 
distance  from  the  generating  station  to  the  terminal 
station  is  85  miles.  The  transmission  line  consists  of 
three  7-strand  aluminum  cables,  each  of  185,000  cir. 
mils  cross-sectional  area,  spaced  60  in.  apart  and 
arranged  in  the  form  of  an  equilateral  triangle  with  the 
apex  upward.  These  cables  are  supported  on  35-ft. 
poles,  with  cross-arms  6-ft.  long  fastened  with  through 
bolts.  The  top  of  every  pole  is  bored  to  receive  a  pin. 
.All  pins  are  i8-in.  long,  and  were  boiled  in  stearine. 

The  voltage  at  Shawinigan  is  normally  about  50,000; 
at  the  Montreal  terminal  station  it  is  44,000. 

In  the  spring  of  1904,  a  sub-station  was  built  in 
Joliette,  distant  about  45  miles  from  the  generating 
station,  and  from  this  sub-station  a  branch  line  was 
built  to  the  city  of  Sorel.  This  line  is  about  20  miles 
long  and  is  operated  at  12,500  volts.  The  only  special 
point  of  interest  is  a  submarine  cable  about  5,000  feet 
long  by  means  of  which  the  line  crosses  the  St. 
Lawrence  River. 

In  the  Montreal  terminal  station,  the  voltage  is 
reduced  to  2,400  and  supplied  to  a  set  of  30-cycle 
bus-bars.  From  these  bus-bars  the  frequency-changers 
are  operated,  each  frequency-changer  consisting  of  a 
30-cycle  synchronous  motor  connected  to  a  60-cycle 
generator.  There  are  at  present  installed  in  this 
station  five  of  these  motor-generators  each  of  looo-kw. 
capacity,  operating  street  railway  circuits.  It  is 
interesting  to  note  that  the  whole  load  of  the  long- 
distance line  consists  of  synchronous  apparatus,  and 
that  by  properly  regulating  the  fields  of  this  apparatus 
the  power-factor  can  be  kept  at  unity. 

In  the  fall  of  1904  the  No.  2  Montreal  line  was 
completed.  The  No.  2  line  is  parallel  to  the  No.  i  line 
for  nearly  the  entire  distance,  and  in  most  cases  is  not 
more  than  100  ft.  distant.  The  second  line  is  similar 
to  the  first  except  for  the  size  of  the  conductor  and  for 
the  fact  that  a  ground-wire  is  strung  along  the  line  at 

*  Paper  read  lx.-fore  the  American  Institute  of  Electrical  Engineers,  New 
York. 


the  neutral  point  of  the  triangle.  This  ground-wire  is 
connected  to  the  earth  at  each  pole  by  a  wire  running 
down  the  pole. 

When  the  No.  i  line  was  put  into  service  the 
lightning  apparatus  installed  was  as  follows:  At  each 
end  of  the  line  was  a  bank  of  Westinghouse  lightning- 
arresters  of  the  low-equivalent  type  and  a  bank  of 
static-interrupters.  The  number  of  gaps  in  these 
arresters  was  decided  upon  only  after  a  series  of  tests 
had  been  made  to  determine  the  lowest  practicable 
break-down  voltage.  These  arresters  were  set  to 
discharge  at  about  65,000  volts.  In  1904  a  bank  of 
General  Electric  arresters  was  placed  on  the  50,000- 
volt  line  in  the  Joliette  sub-station.  This  bank  was 
also  adjusted  to  discharge  at  about  65,000  volts. 

In  1904  three  banks  of  horn-arresters  were  put  on 
the  No.  I  Montreal  line.  These  arresters  consist  of 
bent  copper  rods.  The  horns  were  spaced  6.25  in. 
apart  at  the  gap,  this  distance  corresponding  to  a 
break-down  voltage  of  90,000.     See  Fig.  i.     In  1905, 
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Horn  Lightning-Arrester,  Joliette,  Que. 

when  the  No.  2  line  was  equipped  with  lightning- 
arresters,  three  banks  of  low-equivalent  arresters  were 
put  in,  one  at  each  end  and  one  at  Joliette.  In  addi- 
tion to  these  arresters  three  banks  of  the  1905  type  of 
horn-arresters  were  put  in.  Some  changes  were  made 
in  the  setting  of  these  arresters  as  will  be  noted  farther 
on. 

The  Montreal  lines  run  in  a  general  northeasterly- 
southwesterly  direction,  parallel  to  the  St.  Lawrence 
river  and  about  20  miles  distant  from  it.  The  elevation 
of  the  power  house  is  about  200  feet  above  sea-level, 
that  of  the  sub-statiOn  being  nearly  the  same.  Some 
10  miles  farther  north  and  parallel  to  the  transmission 
lines,  the  Laurentian  mountains  bound  the  north  side 
of  the  St.  Lawrence  valley.  In  general,  the  country 
over  which  the  lines  pass  is  a  flat  farmland,  but  near 
the  power  house  the  country  is  very  rough. 

The  prevailing  winds  are  westerly,  and  the  general 
course  of  the  electrical  storms  is  parallel  to  the  lines. 
The  storm  period  extends  from  March  to  October. 
Nearly  all  the  storms  occur  during  the  latter  part  of 
June,  and  in  July,  August,  and  early  in  September. 
The  storms  are  most  severe  during  July  and  August. 
In  the  territory  covered  by  the  lines  of  the  Shawinigan 
company  there  occurs  during  each  year  about  fifteen 
thunder  storms.      As  these  storms  move  along  in  an 
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easterly  direction  and  sometimes  take  days  to  cover 
the  100  miles;  we  have  found  that  from  June  25th  to 
September  loth,  a  storm  is  reported  nearly  every  day 
from  some  part  of  the  line.  In  general,  however, 
there  are  not  more  than  four  or  five  severe  storms 
during-  each  year,  and  these  storms  are  most  severe  in 
well  defined  localities.  The  discussion  of  our  exper- 
iences with  lightning  will  be  simplified  if  these 
experiences  during  1903,  1904  and  1905  are  considered 
separately,  year  by  year. 

As  stated  above,  the  only  line  in  operation  in  1903 
was  the  No.  i  Montreal  line.  That  line  was  protected 
by  lov.--equivalent  arresters  at  each  end.  During  the 
summer  of  1903,  several  disturbances  occurred,  which 
may  be  summarized  as  follows  : 

1.  Poles  splintered  by  heavy  discharges. 

2.  In  a  few  instances,  insulators  broken. 

3.  Flashes  across  the  static-interrupter  terminals. 

4.  Arcs  on  the  transformer  terminals. 

5.  Arcs  inside  the  transformer  cases  at  the  top  be- 
tween adjacent  leads. 

6.  Damage  to  apparatus  caused  by  3,  4,  and  5. 

7.  Interruption  to  service,  due  usually  to  excessive 


was  an  arcing  over  on  the  terminals  of  the  static- 
interrupters.  In  some  cases  this  flash  would  reach 
across  to  an  adjacent  static-interrupter  and  establish  a 
short  circuit  between  the  lines.  In  most  cases,  how- 
ever, it  was  simply  a  flashing  from  the  ends  of  the 
terminal  to  the  case,  or  between  the  incoming  and  out- 
going wires  of  a  single  static-interrupter,  thereby 
short  circuiting  the  reactance  coil. 

4.  The  arcs  on  the  transformer  terminals  were  more 
rare,  only  occurring  when  the  static-interrupters  were 
put  out  of  service  by  the  flashing  over  mentioned 
above. 

In  view  of  the  above  disturbances  and  damage  it 
was  decided  to  put  in  a  type  of  horn  lightning-arrester 
affording  a  low  resistance  path  to  ground,  to  depend 
on  a  fuse  for  the  interruption  of  the  short  circuit  which 
would  occur  if  the  horns  did  not  break  the  arc,  and  to 
set  these  horns  so  that  only  the  heavier  discharges 
would  break  them  down.  The  horns  were  consequent- 
ly adjusted  to  discharge  at  about  90,000  volts. 

At  the  end  of  1903,  it  was  determined  that  the 
arresters  installed  were  sufficient  to  meet  the  con- 
ditions caused  by  ordinary  storms.    They  protected 


Fig.  a 

Fig.  2.— Horn  Lightning-Arrester  and  Resistance. 


voltage-drop,  causing  synchronous  apparatus  to  fall 
out  of  step. 

1.  On  several  occasions  poles  were  splintered.  In 
most  cases  two  or  three  poles  were  torn  to  pieces  ; 
the  adjacent  poles  on  both  sides  were  less  damaged, 
the  damage  decreasing  as  the  distance  increased  from 
the  point  of  disturbance.  One  ot  the  worst  cases  re- 
corded by  us  shows  that  5  poles  were  torn  to  pieces 
while  10  poles  on  each  side  were  somewhat  splintered. 
This  disturbance  extended  over  a  distance  represented 
by  25  poles,  or  about  2,500  feet.  This  case,  however, 
is  exceptional,  usually  not  more  than  one  pole  is  badly 
damaged,  and  a  few  of  the  nearby  poles  slightly  splin- 
tered. 

2.  In  only  one  or  two  instances  were  insulators  brok- 
en ;  in  each  instance  it  was  the  top  insulator.  In 
these  cases,  the  breakage  seemed  due  to  the  flashing 
over  and  consequent  heating,  as  the  insulator  was  not 
in  any  case  punctured.  In  no  case  was  an  insulator 
so  badly  damaged  as  to  need  immediate  replacing. 

3.  At  the  same  time  that  the  poles  were  splintered 
on  the  line,  there  would  be  evidences  of  excessive 
potential  in  the  stations.    The  most  frequent  occurrence 


the  line  from  abnormal  rises  of  potential  di  e  to  switch- 
ing or  short  circuits  ;  but  in  those'  cases  when  the 
lightning-stroke  damaged  poles  on  the  line  the  rise  ot 
potential  was  so  high  and  took  place  so  rapidly  that 
the  arresters  could  not  carry  enough  current  to  keep 
the  potential  of  the  line  within  safe  limits.  The  horns 
installed  were  especially  designed  to  meet  only  the 
conditions  which  were  not  met  by  the  standard 
arresters. 

In  1904  there  were  more  than  the  usual  number  of 
storms.    On  the  following  dates  the  horns  discharged  : 
Date.        Shawinigan.        Joliette.  Montreal. 

July  II  3  horns  i  horn  None 

Aug.  5.  ...  2     "  3  horns  " 

Sept.  20.  ...  2     "  2      "  " 

One  or  two  storms  did  not  cause  any  disturbance. 
The  storm  of  July  11  was  central  near  the  power- 
station,  and  one  pole  about  five  miles  distant  was 
splintered.    The  Joliette  horns  discharged  about  an 
hour  before  the  discharges  took  place  at  Shawinigan. 

On  August  5,  the  storm  was  central  at  Joliette. 
Both  the  horn  arresters  and  the  standard  arresters  dis- 
charged violently,  the  horns  at  Shawinigan  discharg- 
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in^  at  the  same  time.  I  horc  was  c\  idoiill>  a  rise  of 
potential  in  the  joliotte  station,  as  one  of  the  ylass 
windows  through  which  the  wire  enters  the  building 
was  cracked,  due  to  the  flashing  over  whicli  must  have 
occurred.  .\i  the  same  time  that  this  disturbance 
occurred  in  the  station,  some  J5  poles  about  five  miles 
awav  were  splintered,  a  few  of  them  very  badly.  No 
disturbance  other  than  the  discharge  of  the  arresters 
occurred  in  the  other  stations.  The  service  was  not 
interrupted,  a  rather  severe  blow  being  felt,  lasting 
only  about  a  second. 

On  September  jo,  the  storm  was  central  about  mid- 
way between  Shawinigan  and  Joliette.  Fifteen  poles 
were  struck.  No  excessive  potentials  were  noticed  in 
the  stations,  nor  was  the  service  Interrupted. 

During  11)05,  the  number  of  storms  was  less  than 
usual,  but  there  were  two  very  violent  storms,  both 
near  Shawinigan.  Poles  on  the  No.  i  line  were 
damaged.  At  various  times  during  the  summer  the 
horns  of  both  lines  discharged,  but  it  is  noteworthy 
that  the  horns  of  two  lines  did  not  discharge  at  the 
same  time  ;  tliat  is,  the  two  lines  only  about  100  ft. 
apart  would  not  be  equally  affected  by  lightning  dis- 
charges. 

The  horn  arresters  on  the  No.  2  line  were  designed 
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Fig.  3.— Transformer  Connections. 
Note  :  Neutral  point  grounded  through  a  series  transformer  and 
relay.    Current  in  ground-wire,  trips  oil  circuit-breakers. 

to  take  less  current  than  those  on  the  No.  i,  as  a  re- 
sistance consisting  of  a  mixture  of  glycerine  and  water 
was  put  in  the  ground  connection  ;  in  parallel  with 
this  resistance  was  a  horn-gap.  During  the  first 
storms  it  was  noticed  that  the  resistance  had  "an 
equivalent  spark-gap"  greater  than  the  horn,  although 
the  resistance  was  about  10,000  ohms  and  the  gap 
about  three  inches.  The  resistance  was  greatly  de- 
creased early  in  the  summer  by  pushing  the  terminals 
closer  together  and  the  gap  was  slightly  increased. 
After  this  was  done  the  lightning  discharge  went 
through  the  resistance. 

Another  factor  came  into  play  in  1905.  The  two 
long-distance  lines  are  operated  in  parallel  on  the  low- 
tension  sides  at  both  ends.  As  stated  previously,  the 
neutral  point  of  the  transformer  banks  is  grounded  at 
Shawinigan.  A  series  transformer  was  placed  in  the 
ground-wire  leading  from  each  bank  of  transformers, 
and  an  overload  relay  connected  to  this  series  trans- 
former so  that  if  any  considerable  amount  of  current 
flowed  into  the  neutral  the  relay  would  open  up  the 


low-tension  side  of  all  the  transformers  connected  to 
that  line.  The  operators  in  the  Montreal  terminal 
station  were  depended  upon  to  separate  the  tw-o  lines 
in  cases  of  trouble.  By  this  means,  a  ground  or 
heavy  disturbance  on  one  line  would  cut  that  line  out  of 
service.  Our  experience  during  the  past  year  shows 
that  this  scheme  works  satisfactorily.  To  some  extent, 
however,  it  masks  the  action  of  the  lightning-arresters, 
as  in  case  of  heavy  discharges  over  the  horns  the  relay 
would  cut  off  the  line. 

Summing  up  our  experience  with  reference  to  the 
horns,  I  would  say  that  we  consider  them  a  valuable 
addition  to  the  standard  equipment.  Since  the  in- 
stallation of  the  horn  arresters,  we  have  had  no  arcs  in 
our  station.  No  damage  has  been  caused  to  our 
apparatus.  No  interruptions  to  our  service  have  been 
caused  directly  by  lightning.  On  the  other  hand,  each 
time  the  horns  discharged  a  more  or  less  severe  short 
circuit  occurred,  in  no  case,  however,  being  severe 
enough  to  cause  trouble  or  to  cause  our  synchronous 
apparatus  to  fall  out  of  step. 


ELECTRICAL  MATTERS  IN  BRITISH 
COLUMBIA. 

Three  76  h.  p.  ten-ton  electric  locomotives  have 
been  purchased  by  the  Crows  Nest  Pass  Coal  Com- 
pany for  hauling  coal  at  the  mines,  also  four  electric 
pumps  direct  coupled  to  3  h.  p.  motors,  three  Eddy 
motors  for  hoisting  the  coal  out  of  the  deeps,  and  eight 
direct  current  motors  ranging  from  5  to  30  h.p.  for 
operating  the  steel  tipple  that  has  recently  been 
installed  for  unloading  coal  from  the  carriers  into  the 
coal  cars.  Current  for  all  these  motors  is  supplied  by 
four  135  h.  p.  direct  current  generators  in  the  power 
station  of  the  Crows  Nest  Pass  Electric  Light  Com- 
pany. This  last  named  Company  operate  an  electric 
lighting  system  consisting  of  two  2400  volt  a.c.  31 
ampere  machines  capable  of  5000  lights.  Power  is 
transmitted  from  the  station  at  the  mines  to  Fernie, 
for  lighting.  Many  of  the  new  buildings  going  up  at 
Fernie  are  being  equipped  for  electric  lighting,  and 
Mr.  R.  B.  C.  Hammond,  the  city  electrician,  reports  a 
constant  rush  of  work  on  hand.  The  Trites-Wood 
Company's  new  store  has  been  equipped  with  12 
Adams-Bagnall  arc  lamps  and  63  incandescent  sunburst 
lamps.  The  Crows  Nest  Trading  Company  have 
twenty-five  25  c.p.  lamps  in  their  new  store.  The 
wiring  of  the  new  offices  of  the  Crows  Nest  Pass  Coal 
Company  is  nearly  finished  and  Mr.  Hammond  states 
it  is  the  most  up  to  date  piece  of  electrical  work  on  the 
Pass.  A  feature  of  electrical  work  in  Fernie  is  that  all 
the  wiring  is  done  on  the  panel  system,  each  circuit 
not  exceeding  12  lights.  Another  notable  thing  is  that 
there  is  no  exposed  wiring  or  cleatwork  in  the  town, 
all  the  wiring  being  concealed. 


The  annual  meeting  of  the  Peterboro  Hydraulic  Power  Com- 
pany was  held  recently,  when  Robert  Stuart  wa.-i  elected 
president;  John  Stuart,  vice-president;  Robert  Gordon,  Chicago, 
secretary,  and  J.  H.  Larmonth,  manager. 

The  annual  meeting  of  the  Peterboro  Radial  Railwa}-  Com- 
pany was  held  last  month,  when  the  following  officers  and 
directors  were  elected:  President,  Robert  Stuart,  Chicago; 
vice-president,  J.  C.  Shook  ;  secretary  and  manager,  J.  H. 
Larmonth;  H.P.  Crowell,  Chicago,  and  T.  E.  Bradburn,  M.P.P. 
No  decision  was  reached  in  respect  to  the  extension  of  the  road 
to  Young's  Point. 
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I    QUESTIONS  AND  ANSWERS  § 


GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required'. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

QuES.  No.  I. — Will  you  kindly  advise  me  of  the 
arrangement  of  the  compensating  device  which  is  used 
in  connection  with  hydraulic  governors  ?  Is  such  a 
scheme  used  in  connection  with  the  governors  of  steam 
engines,  and  if  not,  why  not? 

Ans. — The  difficulty  encountered  in  the  control  of 
water  turbines  is  due  to  the  fact  that  the  gates  are 
usually  very  heavy  and  are  acted  upon  by  the  moving 
water,  thus  requiring  a  governor  which  is  capable 
of  exerting  large  power  when  necessary,  and  also 
to  the  momentum  or  inerta  of  the  revolving  parts. 
Owing  to  the  slowness  of  the  movement  of  the 
gates,  the  actual  variation  of  the  gate  opening 
takes  place  some  little  time  after  the  governor 
has  noted  the  change  in  speed.  It  will  be  understood 
that  this  slowness  of  action  produces  trouble  where 
water  wheels  are  driving  electric  generators,  and  in 
other  installations  where  a  very  steady  speed  is 
required.  A  generator  may  be  running  under  full  load 
and  this  load  may  be  suddenly  reduced.  The  turbine 
speeds  up  at  once,  and  the  tendency  of  the  governor  is 
naturally  to  bring  the  machinery  back  to  its  normal 
speed.  However,  in  this  case  the  governor  will  close 
the  gates  more  than  is  really  necessary  to  give  the 
required  speed  under  the  new  load,  as  inertia  tends  to 
keep  the  speed  up  for  a  few  seconds,  and  hence  the  speed 
will  fall  below  normal.  At  this  point  the  governor 
opens  the  gate  somewhat  to  bring  the  speed  up  again, 
but  carries  this  action  too  far  and  the  generator  over- 
speeds  for  the  second  time.  This  see-saw  action,  which 
is  called  "hunting",  would  be  kept  up  continuously  if 
some  compensating  device  were  not  incorporated  in 
the  governor's  mechanism.  The  action  of  the  compen- 
sator is  to  prevent  the  governor  from  fully  responding 
to  changes  of  speed.  In  the  example  just  given  the 
compensator  would  stop  the  closing  of  the  gates  a  very 
little  before  the  speed  dropped  to  the  required  point, 
and  hence  when  the  inertia  is  lost  the  apparatus  will 
come  to  the  required  speed,  and  thus  the  hunting  will 
be  eliminated.  The  compensator  really  makes  the 
governor  sluggish  in  its  action  and  this  sluggishness 
can  be  adjusted  to  any  desired  degree.  Devices  of 
this  kind  are  seldom  used  in  connection  with  steam 
engines,  as  the  parts  controlling  the  speed  are  usually 
very  light,  comparatively  speaking,  and  are  not 
affected  or  controlled  in  any  way  except  by  the 
governor  balls  themselves.  The  action  of  the  steam 
engine  governor  is  therefore  very  quick  and  exact  and 
compensation  'is  consequently  unnecessary.  A  dash 
pot  is  usually  used  in  connection  with  the  steam  engine 
governor,  and  this  gives  smoothness  of  movement,  but 
is  not  in  any  sense  of  the  word  a  compensating  device. 

QuES.  No.  2. — Can  you  give  me  any  information 
regarding  oil  separators  ?  Is  there  any  process  or 
separator  that  will  extract  the  oil  out    of  exhaust 


condensed  water  so  it  would  be  perfectly  safe  to  use 
the  water  over  again  in  the  boilers  ? 

A\s. — It  is  desirable  to  extract  the  oil  from  exhaust 
steam  whether  the  steam  is  to  be  used  for  heating  or 
whether  it  is  to  be  condensed  and  returned  to  the 
boilers.  The  usual  way  of  eliminating  the  oil  is  by 
placing  an  oil  separator  in  the  exhaust  pipe  of  the 
engine,  and  if  this  separator  be  of  a  good  make  and  in 
good  condition  it  should  successfully  remove  the  oil. 
The  cheaper  form  of  these  separators  is  a  construction 
very  similar  to  that  found  in  the  ordinary  steam 
separator,  the  steam  coming  in  contact  with  baffle 
plates  and  the  oil  being  deposited  in  the  same  way  in 
which  moisture  is  eliminated  from  live  steam.  In 
another  type  of  separator  baffle  plates  of  larger  size 
are  used,  these  plates  being  built  hollow,  and  cooled 
by  means  of  circulating  water.  Other  types  of 
separators  have  in  them  a  series  of  lattice  work  plates 
which  are  removable,  and  upon  which  the  oil  is 
deposited.  If  you  wish  to  use  the  condensed  steam  for 
boiler  feed  you  will  probably  find  that  a  good  oil 
separator  in  the  exhaust  pipe  will  prevent  trouble. 


QuEs.  No.  3. — We  have  installed  here  two  fifty 
kilowatt  belted  direct  current  generators  running  from 
a  line  shaft  driven  by  a  slow  speed  corliss  valve  engine. 
We  wish  to  make  a  test  on  these  generators  before 
accepting  same  from  the  manufacturers,  but  as  yet 
have  not  got  enough  lamps  and  motors  connected  to 
give  full  load  to  even  one  of  the  machines.  Is  there 
any  way  in  which  we  can  run  a  temperature  test  on 
this  apparatus  with  our  present  facilities  ? 

Ans.  —  Probably  the  simplest  way  in  which  to  get  a 
load  for  testing  your  generators  would  be  to  use 
a  water  rheostat,  which  can  be  made  up  with  a  barrel, 
two  pieces  of  plank,  and  two  pieces  of  gas  pipe.  This 
rheostat  could  be  connected  through  a  switch  to  either 
the  bus-bars  on  the  switchboard,  or  to  some  con- 
venient feeder  circuit  of  sufficient  size.  Full  load 
could  then  be  placed  upon  the  machines  and  a  temper- 
ature test  run  without  interfering  to  any  great  extent 
with  the  lights  and  motors  which  you  are  at  present 
operating.  The  water  rheostat  can  be  adjusted  to  take 
that  part  of  the  load  which  in  combination  with  the 
energy  required  by  the  lights  and  motors  will  go  to 
make  up  the  full  load  capacity  of  the  generators.  We 
would  caution  you  to  add  salt  to  the  water  rheostat 
with  considerable  care,  as  when  the  water  commences 
to  get  hot  the  resistance  of  the  rheostat  decreases 
rapidly,  and  the  apparatus  will  in  consequence  take 
more  energy  than  desired.  Add  but  little  salt  to  the 
water  at  first  and  let  the  rheostat  come  up  to  the  hot 
point  slowly.  Then  if  more  salt  be  required  it  can  then  be 
added,  and  the  proper  resistance  obtained.  It  would 
be  possible,  of  course,  to  load  one  generator  into  the 
other.  To  do  this  the  equalizing  connection  would 
have  to  be  removed  and  the  series  field  of  one  of  the 
machines  reversed.  This  machine  will  then  be  in  a 
position  to  act  as  a  compound  wound  motor.  Vour 
engine  should  be  started  and  the  machines  brought  up 
to  speed.  The  voltage  of  each  should  be  carefully 
adjusted  and  then  the  machines  should  be  paralleled 
by  closing  the  main  switches  in  the  regular  way.  The 
resistance  in  the  field  rheostat  belonging  to  the 
machine  to  be  run  as  a  motor  should  be  increased. 
This  will  weaken  the  field  of  the  machine  and  energy 
will  flow  from  one  generator  to  the  other.  By 
manipulation  of  the  rheostats  full  load  voltage  may  be 
obtained  with  full  load  current  flowing  between  the 
machines.  In  this  test  the  engine  will  be  called  upon 
to  supply  but  very  little  power;  in  fact,  only  that 
required  to  overcome  the  friction  of  the  shafting  and 
belts  and  to  make  up  the  losses  in  the  two  machines. 
If  you  decide  to  run  the  temperature  test  in  this  way  it 
is  necessary  that  a  circuit  breaker  be  connected  in  the 
line  between  the  two  generators.  If  you  are  ex- 
perienced in  handling  machines  connected  by  this 
method  you  can  no  doubt  run  a  satisfactory  test,  but 
for  simplicity  we  would  suggest  that  you  make  use  of 
the  water  rheostat. 
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We  hiive  before  us  a  report  from 
one  of  tlie  Engli.sh  cities  coii- 
cernini^-  the  relative  costs  and 
results  of  ij-as  and  electric  .street  lii^htinj,^  and  which, 
trom  our  point  of  view,  is  characteristically  vag-ue  and 
incomplete.  The  figures  concern  a  certain  road,  seven 
to  eigiit  hundred  yards  long,  and  forty-five  feet  wide, 
upon  which  the  tests  were  made,  and  the  following 
statements  are  presei'ited  therewith  :  The  original 
illumination  was  obtained  by  means  of  twenty-five 
Welsbach  burners,  burning  four  cubic  feet  of  gas  per 
hour,  and  giving  one  hundred  and  fifty  candle  power 
each  with  new  mantles.  These  lamps  were  fur- 
nished at  $30  per  year  of  four  thousand  hours,  mak- 
ing a  total  of  $750  for  three  thousand  seven  hundred 
and  fifty  candle  power.  These  gas  lamps  were  re- 
placed with  twenty-two  electric  arcs,  costing  $40  per 
year  ot  the  same  number  of  hours,  making  the  total 
cost  $880  per  year.  The  electric  arcs  were  figured  at 
three  hundred  candle  power  each  (which  leads  us  to 
suppose  that  they  were  smaller  than  the  standard  lamp 
used  on  our  streets),  making  a  total  of  sixty-six  hundred 
units  of  light.  The  situation  is  summed  up  in  the  state- 
ment that  seventy-six  per  cent,  more  light  was  fur- 
nished by  the  electric  arcs,  at  an  increased  cost  of  a 
little  over  seventeen  per  cent.  As  mentioned  before, 
the  figures  which  have  come  to  us  are  woefully  lacking 
in  details,  but  they  are  placed  in  these  columns  in  the 
form  in  which  we  interpret  them  for  what  they  are 
worth. 


A  device  was  placed  on  the 
Angular  Velocity.     market    not    long    ago  which 

promises  to  be  of  material  assist- 
ance to  engine  builders  in  the  determination  of  angular 
velocity.  The  old  tuning  fork  method,  while  accurate 
enough  in  its  way,  was  never  entirely  satisfactory,  and 
at  the  best  an  incomplete  record  was  the  most  that 
could  be  expected.  In  the  new  scheme  the  essential 
part  consists  of  a  small  electric  motor,  with  permanent 
field  magnets,  running  at  a  suitable  speed  and  having 
energy  supplied  from  a  circuit  of  as  near  a  constant 
potential  as  can  be  obtained.  The  motor  is  mounted 
on  a  sliding  base,  this  base  moving  in  a  direction 
parallel  to  the  shaft  of  the  engine  under  test.  The 
motor  shaft  is  in  a  vertical  position,  and  mounted  on 
the  upper  end  of  this  shaft  is  a  small  pulley  to  which 
is  attached  a  wiper.  A  tracing  needle  is  attached  to 
the  motor  and  this  serves  to  make  a  line  on  the  sur- 
face of  the  engine  fly  wheel.  This  surface  is  prepared 
in  the  usual  manner  by  rubbing  with  chalk  and  on  this 
surface  two  marks  are  made,  one  a  continuous  spiral 
line  made  by  the  tracing  needle  and  the  other  a  short 
crossing  line  made  by  the  wiper.  When  the  engine  is 
running  the  motor  is  brought  into  the  proper  position 
with  the  tracing  needle  just  beside  the  fly  wheel.  The 
motor  is  then  started  and  by  means  of  the  sliding  base 
is  pushed  slowly  across  the  face  of  the  wheel,  the  trac- 
ing needle  making  the  continuous  spiral  line  and  the 
little  wiper  making  the  cross  marks.  The  speed  of 
the  motor  should  be  such  as  to  make  a  mark  every  six 
or  eight  inches.  When  the  engine  is  stationary  a  zero 
point  is  obtained  by  setting  the  crank  on  the  dead 
centre  and  drawing  the  tracing  needle  across  the  face 
ot  the  fly  wheel.  This  device  has  been  very  success- 
fully used  in  taking  readings  of  the  angular  velocity  of 
gas  engines,  and  it  is  quite  likely  that  its  use  will  give 
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to  the  builders  of  both  gas  and  steam  machines  infor- 
mation which  has  for  a  long  time  been  greatly  desired. 

At  a  recent   meeting  of  one  of 
Au'Tr.^^tors!*  English  Electrical  Societies 

a  paper  was  read  pertaining  to 
the  above  subject,  and  many  interesting  points  brought 
out.  It  was  stated  that  there  are  to-day  nine  different 
methods  of  compensation,  and  that  all  of  these  apply 
to  the  excitation  of  the  alternator,  or  in  other  words, 
a  change  in  the  field  current  of  the  machine  is  effected, 
which  tends  to  maintain  the  terminal  voltage  constant. 
When  operating  on  a  unity  power  factor,  such  schemes 
can  be  made  very  satisfactory,  but  where  the  power 
factor  is  less  than  unity  (either  leading  or  lagging  as 
the  case  may  be)  the  system  refuses  to  produce  the  re- 
quired results.  If  a  device  could  be  developed  which 
would  maintain  constant  voltage  on  the  generator 
terminals,  or  which  would  allow  adjustment  for  a 
reasonable  degree  of  increasing  pressure,  irrespective 
of  power  factor,  such  a  thing  would  be  in  great  demand 
provided  that  it  could  be  relied  upon.  All  such 
schemes  have  been  a  part  of  the  alternator  itself,  and 
in  this  particular  we  think  that  an  error  has  been  made. 
We  have  in  mind  a  regulator  placed  on  the  market 
some  time  ago,  which  can  be  adjusted  to  keep  a  con- 
stant voltage  at  a  given  part  of  the  system,  irrespective 
of  load  and  power  factor.  This  device  is  essentially  a 
switchboard  instrument,  and  the  success  which  has 
come  to  it  is  no  doubt  due  to  the  fact  that  the  inventor 
tried,  as  a  first  step,  to  get  away  from  the  idea  of  get- 
ting out  an  appliance  which  was  essentially  a  part  of 
the  machine  which  it  controlled.  It  is  in  incandescent 
lighting  that  close  regulation  is  required.  A  three  or 
four  per  cent,  variation  produces  complaints  from  the 
lamp  users,  while  a  much  greater  variation  would  not 
be  noticed  in  a  motor.  Hence,  to  our  mind,  a  trans- 
mission system  should  be  laid  out  with  the  lighting 
and  the  power  transmission  lines  and  distributions 
entirely  separate,  and  a  regulator  should  be  installed 
in  the  power  house,  which  would  maintain  a  constant 
voltage  at  the  receiving  and  distributing  ends  of  the 
lighting  lines,  without  regard  to  what  is  going  on  in 
the  power  department.  In  England  it  has  been  sug- 
gested that  a  generator  be  built  with  intermediate 
poles,  working  somewhat  on  the  same  principle  as  the 
intermediate-pole  multi-speed  motor.  Of  course,  such 
a  scheme  would  have  the  advantage  of  being  very 
quick  in  its  action,  and  this  feature  is  not  found  in  all 
machines  as  they  are  compensated  to-day.  The  idea 
is  a  step  in  advance,  but  still  the  power  factor  end  of 
the  problem  would  remain  in  the  same  unsatisfactory 
condition.  The  use  of  uncompensated  machines, 
especially  in  moderate  and  large  sizes,  is  now  almost 
universal  on  the  American  continent,  and  the  station 
attendant  is  relied  upon  to  keep  the  voltage  at  the 
proper  point.  With  a  voltmeter,  an  ammetef ,  a  power 
factor  meter,  and  a  proper  table,  he  can  do  this  with 
some  difficulty.  Perhaps  with  the  uncompensated 
machine  the  voltmeter  compensater  comes  in  as  the 
most  handy  device,  giving  as  it  does  the  voltage  at 
the  end  of  the  line  irrespective  of  power  factor.  But 
still  we  think  that  the  most  satisfactory  of  all  schemes 
is  the  use  of  a  properly  built  and  properly  adjusted 
automatic  regulator  which  is  not  a  part  of  the  generator, 
and  which  will  successfully  eliminate  the  personal 
equation. 


The    development   at  Necaxa, 
The  Necaxa  Plant.     Mexico,  is  of  particular  interest 

to  Canadian  engineers,  inasmuch 
as  many  novel  features  have  been  introduced  into  this 
equipment,  and  the  whole  has  had  the  backing  of  Cana- 
dian capital.  The  gentlemen  interested  in  the  Elec- 
trical Development  Company  of  Ontario  and  the  Tor- 
onto-Niagara Power  Company  have  been  behind  this 
power  plant  for  the  City  of  Mexico,  and  therefore  many 
of  the  new  ideas  which  are  to  be  seen  here  in  our  own 
country  have  been  used  in  the  Necaxa  plant,  and  vice 
versa.  In  the  transmission  line  proper  the  general 
scheme  is  identically  the  same,  with  the  one  exception 
that  in  Mexico  much  longer  spans  are  used,  with  the 
same  spacing  of  wires,  and  the  same  weight  and  height 
of  poles.  This  is  readily  explained  when  one  considers 
that  the  worst  enemy  of  the  long  span  is  sleet,  and  that 
in  the  Canadian  line  allowance  has  been  made  for  this, 
while  in  Mexico  this  bad  feature  does  not  enter  into 
consideration.  Hence  it  will  be  understood  that  in  the 
Toronto-Niagara  line  the  standard  span  is  four  hundred 
feet,  while  in  Mexico  the  distance  is  considerably  more 
than  this,  some  special  spans  running  as  high  as 
twelve  hundred  feet.  The  general  details  of  the  Cana- 
dian line  have  already  been  described  in  this  paper, 
and  therefore  being  familiar  to  our  readers  need  no 
further  comment.  In  Mexico,  however,  the  hydraulic 
development  differs  very  materially,  for  the  head  at 
Niagara  is  small  compared  to  that  obtained  at  Necaxa. 
Two  rivers  furnish  the  supply  of  water,  and  owing  to 
the  curious  geological  formation,  have  a  drop  of  over 
three  thousand  feet  in  a  distance  of  three  miles.  It 
was  not  a  commercial  proposition  to  develop  this  full 
head,  but  a  scheme  was  hit  upon  which  has  certainly 
been  found  satisfactory  so  far.  The  waters  of  the  two 
rivers  have  been  joined  and  impounded  in  a  large  arti- 
ficial reservoir  at  Necaxa.  From  this  point  a  com- 
bination of  pipe  lines  and  tunnels  has  been  built  to  the 
first  power  house,  a  mile  away,  giving  a  working  head 
of  about  fourteen  hundred  feet.  It  is  the  plan  of  the 
company  to  build  a  second  power  house  further  down 
the  river  at  which  the  same  water  will  be  used  over 
again,  but  this  time  with  a  head  of  something  over  one 
thousand  feet.  The  combined  capacity  of  these  two 
equipments  will,  so  it  is  stated,  be  in  the  neighborhood 
of  eighty  thousand  horse  power,  and  a  total  distance 
of  transmission  has  been  figured  upon  of  one  hundred 
and  seventy  miles.  At  Niagara  the  wheels  are,  of 
course,  of  the  standard  reaction  type,  built  vertical, 
while  at  Necaxa  an  impulse  turbine  is  being  used,  also 
of  the  vertical  design.  The  runners  of  these  turbines 
are  about  nine  feet  in  diameter,  and  operate  at  a  speed 
of  three  hundred  revolutions  per  minute.  Two  regu- 
lating nozzles,  placed  diametrically  opposite,  deliver 
water  to  the  buckets,  and  give  each  wheel  a  capacity 
of  approximately  eight  thousand  horse  power  under  the 
head  mentioned.  The  current  from  the  generators,  at 
four  thousand  volts,  is  carried  to  step-up  transformers 
of  the  oil-insulated,  water-cooled  type,  and  trans- 
formed to  a  potential  of  sixty  thousand.  The  main 
control  switchboard  is  of  the  bench  type,  similar  to 
that  to  be  used  at  Niagara,  and  is  noticeably  small, 
even  for  a  plant  of  moderate  size.  The  old  electric 
lighting  station  at  the  City  of  Mexico  has  been  re- 
modeled as  a  substation,  and  to  the  old  equipment 
there  have  been  added  four  turbo-generators,  each  of 
five  hundred  kilowatts  capacity.  Taken  as  a  whole, 
this  plant,  and  the  one  building  at  Niagara,  will  form 
a  pair  of  systems  vvhicli  for  soundness  of  engineering 
wilfbe  hard  to  equal. 
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AN  ELECTRIC  ACCELEROMETER.* 

H\  R.  H.  OwKNS,  M.  t';in  SooA'.K. 

The  advent  of  the  electric  motor  as  a  competitor  of 
the  steam  eng;ine,  especially  in  the  traction  field,  has 
g;iven  rise  to  certain  acceleration  problems  unfamiliar 
to  eng-ineers  of  a  generation  ago.  At  a  time  when  the 
train  mile  was  a  satisfactory  unit  in  which  to  reckon 
haulage  costs,  there  was  little  occasion  to  bother  with 
acceleration.  Now,  however,  when  neither  the  train 
mile,  car  milo.  nor  ton  mile  suffice,  even  when  coupled 
with  a  speed  factor  as  a  basis  of  estimation  and 
analysis,  now  when  to  maintain  certain  schedules  more 
energv  is  expended  in  accelerating  than  in  overcoming 
frictional  and  grade  resistances,  a  simple,  accurate  and 
reliable  means  of  measuring  acceleration  is  urgently 
demanded — a  means  at  least  comparable  in  simplicity 
and  accuracy  to  those  employed  in  the  measuring  of 
the  quantities  of  which  it  is  the  second  and  first  diflfer- 
ential  with  respect  to  time.  The  measurement  of 
length  is  familiar  to  all.  Of  practical  methods  of 
measuring  velocity  or  speed,  at  least  of  machines,  one 
of  the  most  satisfactory,  if  not  the  most  satisfactory, 
involves  the  use  of  a  suitable  constantly  excited  or 
permanent  magnet  dynamo  mechanically  driven  by  the 
piece  whose  velocity  is  to  be  measured,  and  electrically 
connected  through  an  ammeter  to  a  circuit  of  constant 
co-efticients  as  shown  in  Fig.  1. 

S  is  the  shaft  whose  velocity  is  to  be  measured.  C 
is  a  mechanical  coupler.  A  is  the  armature  of  a  small 
permanent  magnet  or  constantly  excited  continuous 
current  dynamo  wound  so  as  to  have  a  negligible  re- 
action within  the  limits  of  its  use.  R  is  a  variable 
non-inductive  resistance,  and  I  is  a  zero  centre  d.  c. 
ammeter.  The  reading  of  I  will  be  proportional  to  the 
speed  of  S  and  by  adjusting  R  can  be  calibrated  in  the 
revolution  per  minute,  feet  per  second,  or  miles  per 
hour  as  desired.  As  the  current  through  I  is  propor- 
tional to  speed,  it  is  only  necessary  to  determine  the 
rate  at  which  the  current  varies  in  order  to  have  a 
measure  of  acceleration.  This  is  simply  and  easily 
done  by  inserting  in  the  circuit  with  I  a  transformer  T 


s 

with  its  secondary  connected,  for  purposes  of  adjust- 
ment, through  a  non-inductive  resistance  R,,  to  a  zero 
centre  d.  c.  voltmeter  V  (see  Fig.  2).  The  reading  of 
the  voltmeter  V  will  then  be  proportional  to  the  accel- 
eration, positive  or  negative,  of  the  shaft  S. 

Substituting  recording  instruments  for  the  indicating 
ones  shown,  we  have  a  recording  speed  indicator  and 
a  recording  accelerometer.  The  transformer  must 
have  a  straight  line  saturation  curve  and  a  large  trans- 
formation ratio,  as  the  secondary  induced  voltage  is 
necessarily  small  and  the  voltmeter  V  must  also  be 
sensitive.  The  calibration  of  the  ammeter  as  a  speed 
indicator  is  effected  by  driving  the  armature  A  at  dif- 
ferent constant  speeds  as  shown  by  ammeter  reading, 
and  taking  the  revolutions  in  a  given  time  by  means  of 
i  revolution  counter  and  stop  watch.  The  calibration 
of  the  voltmeter  as  an  accelerometer  is  best  done  by 
driving  the  armature  A  by  a  separately  and  constantly 

*  ReaJ  H«rforc  the  Electrical  Section,  Canadian  SolilI)  oI  Knginccrs, 
Montreal,  November  2nd,  1905. 


excited  motor  having  applied  to  its  armature,  prefer- 
ably of  small  momentum,  a  voltage  varying  approxi- 
mately as  a  linear  function  of  time.  With  proper 
manipulation  of  apparatus  the  ammeter  readings  plotted 
against  time  will  be  a  straight  line  whose  slope  will  be 
constant  and  equal  to  the  acceleration  and  to  the  con- 
stant reading  of  the  voltmeter  to  within  a  constant. 

In  some  tests  made  in  the  writer's  laboratory  not 
long  ago,  A  (see  again  Fig.  2)  was  the  armature  of  a 
small  low  voltage  separately  excited  d.c.  generator  ;  S 
the  shaft  of  a  3  h. p.,  separately  excited  d.  c.  motor  to 
whose  armature  by  a  potentiometer  arrangement  a 
steadily  increasing  or  decreasing  voltage  could  be 
applied  ;  I  and  V  Weston  ammeter  and  multivoltmeter 


Fig. 


and  T  a  small  lighting  transformer  with  a  transforma- 
tion ratio  of  20,  and  excellent  results  were  obtained, 
speed  and  acceleration  being  read  to  exactly  the  same 
degree  of  accuracy  that  Weston  d.  c.  ammeters  and 
voltmeters  are  capable  of.  With  recording  instruments 
substituted,  this  would  seem  to  meet  every  require- 
ment of  a  practical  apparatus  for  the  measurement  and 
recording  of  velocity  and  acceleration  in  railway  work, 
both  steam  and  electric,  and  is  applicable,  of  course,  in 
many  other  connections. 


ELECTRIC  LIGHTING  AND  TELEPHONY  AT 
CRANBROOK. 

The  Cranbrook  Electric  Light  Company,  Cranbrook, 
B.C.,  are  also  the  owners  and  operators  of  the  East 
Kootenay  telephone  lines,  being  one  of  the  few  inde- 
pendent telephone  companies  in  British  Columbia. 
They  have  at  present  nearly  150  subscribers  on  their 
system  and  the  switchboard  is  about  taxed  to  its  ut- 
most. They  have  in  addition  to  the  local  lines  about 
100  miles  of  trunk  lines  for  long  distance,  these  ex- 
tending westward  as  far  as  Moyie,  north  as  far  as 
Kimberly  and  east  to  Fort  Steele  and  Wardner,  cover- 
ing in  all  a  radius  of  over  30  miles  from  Cranbrook. 
The  central  office  is  equipped  with  a  J.  D.  Kellogg 
magneto  switchboard  of  150  drops  and  all  the  instru- 
ments are  Kellogg's  long  distance  phones,  which  are 
proving  highly  satisfactory.  The  bridging  system  is 
in  use  on  all  the  trunk  lines.  The  system  has  been  in 
operation  only  about  four  years,  but  in  that  time  it  has 
grown  so  extensively  as  to  necessitate  the  immediate 
acquiring  of  larger  quarters.  The  company  intend 
erecting  their  own  building.  Another  switchboard  of 
at  least  150  drops  will  then  be  installed  in  addition  to 
the  present  board  in  use,  and  this  is  expected  to  meet 
the  demands  for  some  time  to  come. 

The  system  is  in  charge  of  Mr.  H.  G.  Curtis,  for- 
merly of  Brantford,  Ont.,  Mr.  Maurice  Quain  being 
chief  electrician  in  charge  of  the  mechanical  features. 

The  electric  lighting  system,  which  has  been  in 
operation  four  years,  has  also  grown  rapidly.  At  first 
a  35  k.w.,  1 10  volt  generator  was  sufficient,  but  this 
soon  had  to  be  added  to  by  a  72  k.w.,  1  10  volt  C.G.E. 
generator.  They  are  now  operating  about  3,500 
lights.  An  increase  in  this  department  is  also  an  im- 
mediate necessity. 
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NEW  SUPERINTENDENT  APPOINTED. 

The  announcement  was  made  during'  the  past  month 
of  the  appointment  of  Mr.  James  Milne,  M.E.  &  E.E., 
Toronto,  to  the  position  of  General  Superintendent  ot 
the  British  Columbia  Electric  Railway  Company, 
rendered  vacant  by  the  resignation  of  Mr.  F.  Hoffmeister 
owing  to  ill  health.  The  appointment  suggests  the 
extending  of  congratulations  on  both  sides,  for  while 
Mr.  Milne  was  honored  by  being  selected  for  the 
position,  the  British  Columbia  Electric  Railway  Com- 
pany are  fortunate  in  securing  the  services  of  such  a 
capable  and  talented  engineer.  The  operations  of  the 
company  include  electric  railways  and  light  and  power 
services  in  V^ancouver,  New  Westminster  and  Victoria, 
as  well  as  several  miles  of  interurban  road,  the  whole 
representing  a  system  of  great  magnitude  demanding 
skillful  superintendence,  and  Mr.  Milne  will,  we  believe, 
prove  to  be  the  right  man  in  the  right  place. 

James  Milne  is  a  Scotchman,  having  been  born  at 
Woodside,  Aberdeen,  on  January  29th,  1865.  He 
received  a  first-class  technical  education  at  Gordon's 


College,  Aberdeen,  and  served  an  apprenticeship  of 
five  years  in  mechanical  engineering,  i8<S[-i8S5. 
Nineteen  years  ago  he  came  to  Can.id.i  and  was  for 
several  years  engineer  with  the  Edison  CicnLia!  Elec- 
tric Company,  later  becoming  chief  engineer  for  the 
Keegans-Milne  Company,  electrical  engineers  and 
contractors,  Monlrc.il.  Upon  resigniiTg  this  position 
he  was  appointed  i^xiu  ral  superintendent  of  the  Incan- 
descent I'Hectric  Light  Company,  Toronto,  which 
position  he  occupied  for  six  years,  during  two  years  of 
which  1)0  was  lecturer  at  the  Toronto  Technical  School 
on  the  subjects  of  Steam  and  Steam  Engine,  Applied 
Meclianies  and  I^lectricity.  Although  the  Technical 
School  was  then  only  in  its  infancy,  these  classes  were 
a  marked  success. 

For  the  past  eight  years  Mr.  Milne  has  done  a  con- 
sulting engineering  business,  while  at  the  same  time 
being  manager  and  chief  engineer  of  the  General 
luigineering  Company  and  later  of  the  Underfeed 
Stoker  Company,  of  Toronto.  He  has  frequently  been 
retained  in  an  advisory  capacity  by  the  city  of  Toronto 
and  other  corporations  and  is  recognized  as  one  of  the 
first  engineers  of  the  day,  possessing  both  the  technical 
knowledge  and  practical  experience. 


While  the  financial  remuneration  in  his  new  field  of 
labor  may  represent  a  loss  for  som.e  time,  yet,  having 
unbounded  faith  in  the  future  of  Western  Canada,  Mr. 
Milne  feels  that  the  prospects  warrant  the  change.  He 
will  assume  his  new  duties  early  in  February,  and 
while  his  many  Eastern  friends  regret  his  removal 
from  among  them,  they  predict  for  him  the  full  measure 
ot  success  which  his  recognized  ability  and  energy  are 
almost  certain  to  bring. 

A  NEW  FRENCH  ARC  LAMP. 

A  new  and  ingenious  type  of  arc  lamp  has 
been  devised  by  M.  Klostermann  which  possesses 
some  interesting  features.  The  idea  of  the  inventor 
was  to  devise  a  lamp,  simple,  and  yet  with 
sufficient  stability  to  be  used  four  in  series  on  120- 
volt  circuit,  thus  doing  away  with  regulating  re- 
sistances. The  lamp  consists  of  two  carbon-holders, 
fed  together  by  means  of  a  simple  arrangement  of  sus- 
pending wires,  and  regulated  by  one  or  two  electro- 
magnets, as  the  case  may  be,  for  the  lamp  is  made 
with  either  a  series  or  a  series-and-shunt  control.  The 
series-and-shunt  lamp  regulates  by  means  of  two  elec- 
tromagnets, one  placed  in  series  with  the  line,  and  the 
other  in  shj.uit  across  the  arc.  Each  ot  these  magnets 
attracts  an  armature,  which  is  thus  caused  to  oscillate, 
around  a  horizontal  axis.  The  two  armatures  are, 
however,  attached  together  so  that  the  two  magnets 
act  in  opposition.  The  carbon-holders  are  suspended 
by  means  of  two  loops  of  flexible  wire,  which  also  car- 
ry a  loose  pulley  turning  on  a  spindle,  somewhat  be- 
low the  axle  of  the  rocker.  The  flexible  wire  passes 
over  this  loose  pulley,  forming  the  two  loops  on  oppo- 
site sides,  from  which  the  upper  and  lower  carbon- 
holders  are  suspended.  The  upper  carbon-holder  is 
weighted,  so  that  it  naturally  tends  to  descend,  and 
thus  raise  the  lower  holder,  causing  the  carbons  to 
approach.  This  action  can  take  place  freely,  except 
when  the  loose  pulley  mentioned  above  is  blocked  by  a 
spring  brake  attached  to  the  rocker  arm.  The  action 
of  the  lamp  is  as  tollows  :  Assuming  the  carbons  to 
be  separated,  the  difference  of  potential  across  the 
shunt  magnet  causes  the  latter  to  draw  to  it  its  arma- 
ture. This  throws  the  rocker  arm  to  the  right,  loosen- 
ing the  brake  of  the  loose  pulley,  and  thus  allowing 
the  two  carbons  to  approach.  As  soon  as  they  come 
in  contact,  current  passes  through  the  series  coil, 
which  then  overcomes  the  shunt  coil,  and  turns  the 
rocker  arm  in  the  opposite  direction.  This  action 
blocks  the  loose  pulley  on  the  rocker  arm,  and  at  the 
same  time  separates  the  two  carbons,  striking  the  arc. 
As  the  carbons  burn  away,  the  shunt  magnet  gradually 
overcomes  the  series  magnet,  and  thus  causes  the 
rocker  arm  to  tilt  to  the  right  and  bring  the  carbons 
closer  and  closer  together,  until  finally  a  point  is 
reached  where  the  spring  brake  lets  go  of  the  loose 
pulley,  the  carbons  approach  and  come  in  contact,  and 
the  cycle  is  repeated.  -Abstracted  from  L'Electricien 
(Paris). 

4  — ^     ^ 

Some  motor  generator  sets  of  an  interestinij  character  have 
recently  been  supplied  to  the  Acton  Urban  District  Council  by  the 
Lancashire  Dynamo  &  Motor  Company,  of  Manchester,  Knjf. 
These  sets  are  for  running^  off  a  10,000-voll,  60-period,  two-phase 
circuit,  and  are  to  take  current  from  the  supply  mains  of  the 
Metropolitan  Electric  Company.  They  will  generate  direct 
current  at  460  to  500  volts,  anil  can  deliver  550  amperes  at  this 
voltage.      Tliis  is  250  kw.,  anil  full  load  spooil  is  440  r.  p  ni. 
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A  NOVEL  WATER  HOIST. 
The  question  of  imw.itorliii^  a  mine  always  is  a  serious  problem 
to  the  mine  manaj^oiniMit.  ospci  ially  so  wlien  the  water  is  hijfhly 
inipre.ciiatoil  widi  av  uls.     When  tlio  amount   becomes  excessive 


motor  of  Soo  li.p., 
v'ersing  so  large 


pocilicitions  the  D.  L.  &  W.  R.  R.  Company, 
I  to  bo  ci|)cratccl  by  an  alternating  current 
and  I  ho  question  of  starting,  stopping  and  re- 
motor  had,  at  the  outset,  to  be  met.  The  duty 


From  \  ii;\v  of  Hoisting  Maciiinhrv  i  or  Water  Hoist. 


the  means  to  be  employed  for  disposing  of  it  taxes  t?he  ingenuity 
of  all  concerned  to  the  uttermost. 

In  the  anthracite  regions  there  are  mines  in  which  for  every 
ton  of  coal  raised,  as  high  as  14  tons  of  water  must  be  pumped 
and  the  latter  must  be  done  at  a  minimum  of  expense.  Nowhere, 
probably,  have  a  greater  variety  of  pumps  and  lifting  devices 
been  tried — and  the  most  satisfactory  type,  up-to-date,  for  hand- 
ling large  quantities  of  water  at  comparativelj'  low  heads,  have 
proved  to  be  large  bailers  operated  by  steam  engines.  These, 
however,  lack  the  mechanical  regularity  inherent  in  a  pump,  as 
they  are  necessarily  operated  by  men,  and  it  remained  for  The 


to  be  performed  by  the  hoist  called  for  the  raising  of  4,000  gals, 
of  water  per  minute  to  a  height  of  550  feet. 
4,000  gals.       X  8.27  =33,180  lbs. 
550'  2"  rope  X  6.  3  =  3,465 

36,645    lbs.  to  be  raised  @  550  ft.  per  min. 
36,645  X  550    =    610  net  horse  power. 


33,000 

Weight  of  bucket  =  ^  weight  of  water,  so  that  weight  on  rope  = 
53,235  lbs.  or  nearly  27  tons,  requiring  2  in.  steel  rope. 

The  various  preliminary  speed  and  movement  diagrams  are 
laid  out  per  accompanying  diagram. 


Delaware,  Lackawanna  &  Western  Railroad  Company  and  its 
electrical  engineer,  Mr.  H.  M.  Warren,  to  finally  develop  a 
water-hoisting  equipment  which  would  preserve  all  the  valuable 
points  of  the  steam  hoist  and  at  the  same  time  operate  automati- 
cally. The  carrying  out  of  the  mechanical  details  of  the  hoist 
and  its  automatic  devices  were  confided  to  The  Wellman-Seaver- 
Morgan  Company,  of  Cleveland,  Ohio,  and  the  successful  opera- 
tion of  the  plant  reflects  great  credit  on  the  latter,  as  they 
guaranteed  the  machinery  to  accomplish  the  desired  results. 
Most  of  the  electrical  controlling  devices  were  furnished  by  The 
Electric  Controller  &  Supply  Company,  of  Cleveland,  Ohio. 


It  was  decided  in  carrying  out  the  design  that  it  would-be 
impracticable  to  design  the  hoist  other  than  have  a  motor  run- 
ning continously  in  one  direction,  as  it  is  a  well-known  fact  that 
the  amount  of  current  required  to  accelerate  a  large  motor  of 
this  type  is  enormous,  and  greatly  interferes  with  the  proper 
running  of  the  power  plant. 

The  D.  L.  &  W.  R.  R.  Compiny  desired  to  use  an  a.c.  motor 
directly  at  the  hoist,  and  as  the  motor  w^as  to  run  continuously 
in  one  direction,  this  necessitated  the  use  of  friction  clutches 
for  accelerating  and  reversing  the  load. 

As  the  Wellman-Seaver-Morgan  Company  had  several  smaller 
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plants  already  in  operation  using-  a.c.  motors  on  hoists  which 
are  operated  similarly  to  the  present  hoist,  and  as  the}'  are 
running-  successfully,  and  the  repairs  and  renewals  for  clutches 
had  not  exceeded  that  required  for  the  other  hoisting-  engfines, 
it  was  decided  to  use  this  method. 

Figs.  I  and  2  show  a  front  and  side  view  of  the  hoist'  As 
will  be  noticed  the  g-eneral  arrangement  consists  of  a  motor 
driving-  a  pair  of  bevel  wheels  through  a  single  bevel  pinion. 
The  bevel  wheels  run  loose  on  a  shaft  and  are  fitted  with  the 


Fig.  2. — End  View  of  Hoisting  Machinery  for  Water 
Hoist. 

well-known  Webster,  Camp  &  Lane  friction  clutches.  The 
operating  mechanism  for  the  clutches  are  so  desig-ned  that  only 
one  clutch  can  be  thrown  in  at  a  time,  but  both  clutches  can  be 
out  at  the  same  time.  Throwing  in  one  clutch  runs  the  drum  in 
one  direction;  throwing-  in  the  other  clutch  reverses  the  motion 
of  the  drum. 

To  the  shaft  on  which  the  bevel  wheels  run  there  is  keyed  a 
pinion  meshing  with  main  gear  on  the  drum  shaft.  The  drums 
are  of  the  cylindro-conical  type  10  ft.  at  the  small  diameter  and 
16  ft.  at  the  large  diameter.  At  a  hoisting  speed  of  550  ft.  per 
minute  the  drum  makes  about  15  r.p.m.  There  is  one  main 
brake  located  betw-een  the  drums.  All  of  the  clutches  and 
brakes  are  operated  by  auxiliary  air  cylinders  fitted  with  oil 
cushion  cylinders,  the  compressed  air  being  furnished  by  a  mo- 
tor driven  air  compressor  and  the  necessary  tanks  located  near 
to  the  hoist.  The  hoist  is  controlled  by  a  mechanical  device 
shown  in  Fig.  2.  This  device  consists  mainly  of  a  drum  rotated 
by  means  of  a  friction  drive  from  the  motor  through  a  sprocket 
chain.    The  drum  shaft  transmits  its  motion  to  a  secondary 


Fig.  .3.-  C'iKNKKAi.  \  II  u  01   W  \  1 1  1;  lloisi  .  Showing 
Machinkkv  Horsi  ,  111  \n  I  i;.\\ii    and  Bi'CKKT 

(I)|SII1AK..INC.). 


shaft  fitted  with  variable  speed  which  in  turn  operates  a  second- 
ary stop.  The  main  hoisting  drum  shaft  operates  a  travelling 
nut,  which  is  so  locatoil  with  respect  to  the  controller  drum  that 
at  either  end  of  its  travel  it  releases  a  stop  and  allows  the  con- 
troller drum  to  make  a  quarter  turn  ;  this  movement,  through 
suitable  electrical  connections,  operates  the  solenoids  on  the 
clutch  valve,  lek-.-ising  the  clutch  and  the  solenoid  on  the  brake 
valve  si-tlint;  ihc  lirake,  the  further  movement  of  the  controlling 
drum  being  .ui.-slcd  by  the  secondary  stop.  This  stop  is  re- 
leased by  the  variable  speed  shaft  and  its  connections,  which 
has  been  given  a  predetermined  time  movement  corresponding 
to  the  interval  for  emptying  the  bucket.    The  further  movement 


of  the  controlling  drum  releases  the  brake  3nd  throws  in  the  re- 
versing clutch  thus  starting  the  hoist  in  the  opposite  direction, 
and  also  starting  the  travelling  nut  on  the  controlling  mechanism 
in  the  opposite  direction.  At  the  end  of  the  hoist  the  cycle  of 
controlling  movement  is  repeated  and  so  on,  making  the  hoisting 
operation  continuous  and  automatic.  Every  attention  has  been 
given  to  the  safe  operation  of  the  hoist.  The  main  brake  is  of 
the  gravity  type  and  to  be  released  the  current  must  be  on  the 
solenoid  operating  the  valve  so  that  air  can  be  admitted  to  the 
underside  of  the  brake  piston. 

If  for  any  reason,  either  the  supply  of  current  or  of  air  pressure 
is  interrupted,  the  valve  drops,  and  the  weights  on  brake  lever 
set  the  brake.  The  clutches  are  designed  so  that  they  are 
thrown  out  by  weights.  As  is  the  case  with  the  brake,  either 
clutch  can  only  be  thrown  in  when  the  current  is  on  the  solenoid, 
and  the  air  pressure  admitted  under  the  piston,  and  if  either  cur- 
rent or  pressure  fail,  the  clutch  is  off.  The  motor  shaft  is  fitted 
with  an  emergency  brake  operated  by  a  weight  controlled  by  a 
solenoid — any  interruption  in  the  flow  of  current  to  the  motor 
sets  the  brakes  and  stops  the  motor.  Any  interruption  of  the 
flow  of  the  current  stops  the  machine  throws  out  the  clutches 
and  puts  on  the  brake. 

A  safety  cut-out  is  provided  for  in  the  head  frame  so  that  in 
case  a  bucket  is  carried  beyond  the  proper  height,  the  current  is 
cut  off.     Fig.  3  shows  the  head  frame.    The  head  frame  is  93  ft. 


Fig.  4. —Near  View  of  Water  Hoisi  Hi  rui.  1  i  Discharging.) 

from  the  base  to  the  center  of  the  sheave  at  the  top.  It  is  built 
of  structural  steel,  roughly  in  the  shape  of  an  "A".  From  the 
head  frame  are  suspended  two  buckets  6'  in  diameter  and  19  ft. 
6  in. deep.  The  capacity  of  each  bucket  is  17  tons  of  water.  In 
the  bottom  of  the  bucket  are  located  two  lift  gates  with  an  area 
practically  equal  to  the  cross  section  of  the  bucket. 

These  gates  are  lifted  automatically  when  the  bucket  reaches 
the  top,  and  the  water  is  discharged  through  the  bottom  into  a 
spout  fitted  below  the  bucket,  and  which  deflects  it  to  either  side 
of  the  shaft.  Each  bucket  makes  a  complete  round-trip  in  one 
minute  and  fifty  seconds,  the  total  lift  hi  ins;  555  \cc{. 

Fig.  4  shows  a  nearer  view  of  the  bucket    when  discharging. 


In  a  test  of  a  high  duty  pumping  engine,  which  has  recently 
been  installed  at  Moose  Jaw,  the  machinery  has  proved  most 
satisfactory.  An  efficiency  of  almost  10  per  cent,  higher  than 
the  specifications  demanded  was  demonstrated.  The  plant  was 
installed  by  the  Builders"  Iron  P'oundry.  of  I'rovideiue,  and  the 
test  was  made  by  Prof.  Kenison. 

A  pumping  engine  safety  stop  valve  for  cutting  oft  the  steam 
supply  to  the  engine  in  the  event  of  a  break  in  the  water  mains 
is  employed  at  the  Hinksford  station  of  the  South  Staftbrdshlre 
waterworks,  England.  The  valve  is  double-seated,  after  the 
fashion  of  a  usual  type  of  balanced  valve,  and  the  stem  extendeil 
above  the  body  terminates  in  a  2  inch  gun  metal  plimger  in  a 
cylinder  which  is  in  communication  with  the  water  main.  The 
stem  is  also  attached  to  one  end  of  a  weighted  lever  which  in- 
sures the  closui-e  of  the  valve  when  there  is  no  pressure  in  the 
hydraulic  cylinder  ;  otherwise  the  water  pressure  acting  on  the 
plunger  is  sufficient  to  hold  the  weighted  lever  anil  the  valve 
stem  in  the  position  corresponding  to  the  full  opening  of  the 
valve. 
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TORONTO  BRANCH  A.  I.  E.  E. 

I'ho  ts\oiit\-si\th  los^ular  inootiiii^-  of  the  Toronto 
Hranch  ol"  the  A.l.hM-:.  was  held  in  iho  sp:u  ious  rooms 
of  the  Knt^ineers"  CUih,  94  Kins^f  street  west,  on  iM  iehix 
eveniiiff,  December  8th.  At  this  nieetini^  Mr.  I\.  1". 
MacKeen  was  unanimously  elected  Chairman,  to  lill 
the  vacancy  caused  by  the  resig-nation  of  Mr.  H.  A. 
Moore,  who  recently  removed  to  Montreal  to  fill  a  more 
lucrative  position  with  his  Company,  the  AUis-Chalmcrs- 
Bullock,  Limited. 

The  paper  of  the  evening,  "  The  Multiple  Operation 
of  Transformers",  w^as  presented  by  the  author,  Mr.  R. 
T.  MacKeen,  and  was  followed  by  a  most  profitable 
discussion. 

The  importance  of  a  thoroui.ih  knowledge  ot  the 
principles  involved  in  the  multiple  operation  of  trans- 
formers was  well  brought  out  by  Mr.  Black  in  his  re- 
marks opening  the  discussion. 

While  the  treatment  of  the  subject  by  the  author 
might  not  be  of  much  practical  use  when  considering 
transformers  situated  unsymmetrically  with  respect  to 
each  other  and  the  load,  yet  when  dealing  with  the 
problem  of  dividing  loads  among  larger  transformer 
units  in  substations  and  where  transformers  are  im- 
mediately adjacent  to  each  other,  the  treatment  des- 
cribed became  most  valuable,  and  enables  one  to  pre- 
judge the  results  quite  accurately. 

.•\s  evidenced  by  the  remarks  of  those  taking  part  in 
the  discussion,  the  chief  value  of  the  paper  was  in  the 
simple  explanation  of  the  way  in  which  the  various 
characteristics  of  the  transformers  governed  the  load 
division.  The  principle  that  the  load  division  is 
inversely  proportional  to  the  impedance  of  a  trans- 
former and  not  proportional  to  the  regulation  was 
clearly  demonstrated. 

The  importance  of  measuring  individually  the  load 
division  among  transformers  arranged  unsymmetrically 
with  respect  to  each  other  and  the  load,  due  to  chang- 
ing load  centre,  etc.,  was  specially  emphasized.  Such 
measurements  can  be  easily  made  with  a  "cable  trans- 
former" and  show  conclusively  the  exact  conditions 
under  which  the  transformers  are  operating. 

This  paper  was  published  in  full  in  our  issue  of 
November,  and  should  prove  of  special  benefit  to 
central  station  men  controlling  the  arrangement  of 
distributing  systems. 


TURBINES  OF  THE  ONTARIO  POWER 
COMPANY. 

A  horizontal  turbine  of  the  largest  capacity  ever  built 
has  been  assembled  in  the  power  house  of  the  Ontario 
Power  Company,  Niagara  Falls.  The  turbine  stands 
13  ft.  in  height  above  the  floor,  and  the  bed  plates 
measure  21  by  29  ft.  It  was  designed  and  built  by  J. 
M.  Voith,  Heidenheim  a.  d.  Brenz,  Wurttemberg, 
Germany,  and  is  the  first  of  twenty  to  be  installed  for 
the  development  of  200,000  electrical  h.  p  ,  each 
turbine  driving  a  10,000  h.p.  generator.  They  are 
rated  as  follows  :  11,340  h.p.,  20  cu.  meters  (700  cu. 
ft.)  per  second,  187^  revolutions,  when  operated  un- 
der a  head  of  53.4  meters  (175  ft.). 

The  turbines  are  of  the  inward-flow,  double  Francis 
type,  having  two  runners  of  7S  in.  in  diameter,  each 
capable  of  developing  5,700  li.  j-i.  The  water  is  con- 
trolled at  the  turbine  by  swivel  ^.^alcs,  wliicli  .also  act 
as  guides.      Lombard  governors  will  be  used.  Relief 


valves  are  provided  at  the  end  of  each  penstock, 
discharging  directly  into  the  tail  race. 

These  enormous  turbines  are  supplied  by  penstocks 
11  II.  in  diameter,  which  enter  the  power  house  below 
the  lloor  level.  Where  each  penstock  enters  the 
building,  a  heavy  thrust  flange  is  imbedded  in  the 
enormous  mass  of  concrete  which  forms  the  foundation 
of  the  entire  plant.  The  thrust  of  the  water  column 
equals  650,000  pounds  for  each  turbine.  The  turbines 
are  set  above,  to  one  side  of,  and  with  shafts  parallel 
to  the  penstocks,  so  that  the  supply  pipes  turn  at  an 
angle  of  go°  on  the  horizontal  and  45"  upward.  The 
supply  pipe  ends  in  a  spiral  housing  of  heavily  rein- 
forced plates. 


DEVELOPMENT  OF  SMALL  WATER 
POWERS. 

In  a  recent  issue  of  the  American  Electrician  there 
appeared  an  interesting  article  by  Bell  on  the  develop- 
ment and  utilization  of  water  powers  having  a  capacity 
ot  less  than  500  h.p.  The  author  assumes  a  stream 
having  a  reliable  flow  of  100  cubic  feet  per  second  during 
the  dry  months  and  a  working  head  of  25  ft.,  the  maxi- 
mum flow  being  400  cubic  feet.  The  assumed  average 
minimum  flow  would  yield  just  about  225  h.p.  if  utilized 
with  a  first-class  turbine,  and  the  electrical  product  of 
this  power — a  little  over  150  kw. — could  be  sold  24 
hours  per  day,  save  for  a  few  days  at  a  time  in  very 
dry  years.  For  nine  months  of  the  year  twice  this  out- 
put could  be  delivered.  Since  an  electric  light  plant' 
would  be  the  best  customer  for  this  power,  the  author 
considers  how  far  storage  can  be  brought  into  play  to 
build  up  an  output  big  enough  to  be  of  some  use. 
With  a  normal  minimum  flow  of  6,000  cubic  feet  per 
minute  the  working  power  for  a  12-hour  run  can  be  de- 
veloped by  storing  a  little  over  4,000,000  cubic  feet  of 
water.  This  would  mean  drawing  down  a  loo-acre 
pond  I  ft.  at  night  and  letting  it  fill  up  when  the  load 
is  substantially  off  during  the  day.  In  a  very  dry  year 
there  may  be  a  further  deficit  of  flow  amounting  to  a 
little  over  2,000,000  cubic  feet  in  every  24  hours,  so 
that  the  storage  pond  can  be  planned  for  if  feasible. 
The  development  of  the  power  does  not  require  a  large 
outlay.  A  well-ballasted  timber  crib  is  recommended 
for  the  dam.  A  small  penstock  is  recommended.  The 
number  of  hydraulic  units  should  be  so  chosen  that  the 
temporary  crippling  of  one  will  not  cause  serious  in- 
convenience. The  total  capacity  should  be  put,  say, 
in  four  150-kw.  machines.  Any  more  than  this  would- 
probably  lead  to  increased  expense,  and  any  less  migh^ 
cause  too  severe  an  overload  in  case  one  machine  shut 
down.  Regarding  the  electrical  system  to  be  employ- 
ed, if  the  power  was  to  be  developed  for  lighting,  the 
system  is  not  of  much  consequence,  direct  current 
answering  this  purpose;  if  the  power  is  to  be  transmitted 
a  moderate  distance,  and  loose  pulleys  are  used  on  all 
but  the  smallest  motors,  a  straight  single-phase  system 
answers,  but  where  the  power  is  transmitted  a  long 
distance  and  the  actual  distribution  is  carried  from  a 
sub-station,  a  10,000-volt  transmission  line  is  recom- 
mended. A  possible  supplementary  steam  plant  is 
suggested  in  connection  with  the  sub-station. 


I  I  If  Slcphensoii  Helling;  C'omp.iny,  Limitoii,  has  been  org'.an- 
i/cil  .il  Tiiroiito,  Willi  .1  lapil.il  of  $^(),i)0(i,  1  lie  directors  including' 
J.  SlephensDn,  U  illi.un  .Sleplu-nson,  B.  C.  .Slophenson  .ind 
W  illiani  Gillespie. 
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AN  IDEA  IN  REDUCTION  GEARS. 

By  W.  B.  McLean,  B.Sc. 

In  all  our  modern  motive  power  machinery  there 
would  seem  to  be  a  distinct  and  growing  tendency  to- 
wards high  speed.  Small  motors  for  driving  separate 
machines  or  groups  of  machines  are  coming  more 
and  more  into  use  and  the  coming  generator  of  power 
for  the  central  station  would  seem  to  be  the  steam 
turbine.  This  all  tends  to  the  use  of  speed  reduction 
gears  of  one  form  or  other,  and  the  need  for  a  gear 
which  is  efficient  and  cheap  and  will  reduce  a  very  high 
speed  down  to  a  low  one  is  becoming  more  and  more 
acutely  felt.  Belts,  chains,  and  spur  gearing  all  have 
their  limitations  in  this  respect,  as  also  has  worm 
gearing.  They  would  be  of  little  use,  for  instance,  in 
connection  with  a  powerful  turbine. 

The  device  which  this  article  proposes  to  describe 
does  not  pretend  to  be  an  adequate  solution  of  all  the 
difficulties  in  connection  with  this  problem,  but  does 
involve  one  new  idea,  namely,  the  use  of  centrifugal 
force  which  has  great  possibilities  and  may  perhaps 
lead  to  the  right  solution. 

\  Consider  the  case  of  a  turned  roller  rolling  around 
the  internal  surface  of  a  bored  ring.  The  centrifugal 
force  will  throw  it  against  the  ring  with  a  force  pro- 
portional to  the  square  of  the  number  of  revolutions  it 
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makes  around  the  ring  and  its  weight.  If  instead  of 
one  ring  we  use  two  and  the  roller  be  parallel  the  case 
is  the  same.  But  suppose  one  ring  be  made  a  little 
smaller  than  the  other  and  the  roller  be  turned  to  two 
sizes,  the  difference  in  diameter  of  the  two  steps  of 
the  roller  being  the  same  as  that  between  the  two 
rings,  if  the  roller  be  now  rolled  around  the  inside  of 
the  two  rings  at  such  a  speed  that  the  centrifugai 
force  will  prevent  slipping,  then  the  rings  must  move 
in  relation  to  each  other,  if  one  of  them  be  held  fixed  in 
a  frame  the  other  must  revolve  slowly.  It  is  evident 
that  the  motion  of  the  roller  may  be  obtained  by 
having  pivots  at  its  ends  arranged  to  run  in  bearings 
in  a  crank  arm,  the  axle  of  which  is  at  the  centre  of 
the  two  rings.  The  pivot  bearings  must  have  suffi- 
cient play  to  allow  the  centrifugal  force  of  the  roller  to 
be  taken  by  the  rings,  not  by  the  pivot  bearings. 

This  idea  is  embodied  in  the  machine  shown  in 
figures  I  and  2.  Figure  i  is  a  sectional  elevation  : 
the  high  speed  shaft  is  shown  at  "b"  and  is  attached 
to  the  motor  or  turbine  of  uhii  h  the  speed  is  to  be  re- 
duced by  flange  b'.  l  liis  slul't  passes  through  the 
bearing  in  the  frame  and  inside  the  frame  has  a  double 
disc  arrangements  "a"  keyed  on  to  it  as  shown  at  "b'". 
This  double  disc  carries  the  rollers   "e".    The  two 


303 

rings  are  shown  at  "h"  and  "k"  :  these  are  made  of 
hardened  steel  as  also  are  the  rollers.  The  ring  "h" 
is  keyed,  or  pressed,  into  the  frame  01  the  machine. 
The  ring  "k"  is  attached  by  a  flange  and  is  keyed  on 
to  the  low  speed  shaft  "1"  which  drives  the  reduced 
speed  shaft  by  the  flange  "m".  It  will  be  seen  that 
the  rollers  have  two  diameters  "e"  and  "d"  and  have 
pivots  at  "c".  It  is  evident  when  the  high  speed 
shaft  is  set  in  motion,  there  being  enough  play  in  the 
pivot  "c",  the  rollers  will  all  be  thrown  out  against 
the  rings  "h"  and  "k"  and  roll  around  on  them. 
This,  as  before  explained,  will  cause  the  ring  "k"  to 
move  round  slowly,  the  speed  depending  on  the  diff"er- 
ence  between  the  diameter  at  "e"  and  "d". 

The  method  of  calculating  reduction  in  this  machine 
is  exactly  the  same  as  for  a  type  of  epicyclic  gearing 
with  which  many  readers  will  be  already  familiar.  In 
an  actual  model  which  was  constructed  and  run  with 
some  success,  the  diameter  of  the  ring  "h"  was  made 
larger  than  that  of  the  ring  "k  "  and  the  rollers  made 
to  correspond.  In  this  case  the  formula  for  reduction 
was  as  follows  : — 


Where  d'  equals  diameter  of  the  larger  ring  "h", 
d^  equals  the  diameter  of  the  small  ring  "  k  ",  d* 
equals  the  large  diameter  of  the  roller,  and  d*  equals 
the  small  diameter  of  the  roller. 

The  first  model  constructed  was  to  be  rated  at  i 
h.p.,   1,500  to  36  revolutions  per  minute,  and  to  show 
what  this  works  out  at   we  give  the   diameters  as 
follows  : 

d'=  10.05"    d'  =  9.95"    d'=2.95"    d^  =  2.85" 

In  runing  the  model  it  became  evident  that  the  machine 
would  take  a  greater  power  than  this,  the  co-efficient 
of  rolling  friction  between  the  rollers  and  the  rings 
proving  much  higher  than  had  been  calculated. 

The  writer  would  be  pleased  to  hear  the  cornments 
of  practical  men  and  designers  on  this  gear. 

A  rough  model  has  been  constructed,  as  has  been 
mentioned,  and  it  proved  that  the  gear  had  ample 
power.  There  were  some  errors  in  the  design,  how- 
ever, which  made  the  pivot  bearings  give  trouble,  but 
it  would  seem  evident  that  this  can  be  easily  overcome. 


COAL  COMBUSTION. 

Mr.  M.  C.  Huyeth,  of  the  Murphy  Automatic 
Furnace  Company,  delivered  an  address  on  November 
15th  before  the  Toronto  branch  of  the  Canadian 
Associ;ii  ion  of  Stationary  Engineers  on  the  subject  of 
"Coal  e  oinbusiiun.  Cost  of  Power".  The  problem  for 
preventing  the  escape  of  smoke,  he  said,  could  be 
solved  by  a  proper  system  of  feeding  the  boilers,  and 
this  would  naturally  result  in  a  saving  of  fuel.  The 
lecture  was  illustrated  by  lime-light  views. 


Tlic  V>X.  Copi)er  Company's  mines  diul  smolu-r  ;il  Gfi-i-n  wovhI 
arc  being  enlarged  and  new  electrical  eiiuipmenl  put  in.  The 
Canadian  Westinghouse  Company  are  suppK  ing  same,  which 
includes  five  locomotives  beside  a  number  of  induction  motors. 

Mr.  J.  R.  Reid,  of  the  X'ancouver  branch  of  the  Canadian 
Westinghouse  Company,  will  go  to  Pittsburg  for  his  Ciiristnias 
vacation  and  attend  the  salenu-n's  meeting  of  that  company. 
Mr.  Seth  B.  Smith,  of  the  X  aiicouver  otHce,  will  also  be  in 
attendance. 
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INVENTION  '9<y  DEVELOPMENT 

IN  THE  ELEGTRIGrtL  FIELD 


Improved  Steam  Turbine.  -An  improved  turbine  has 
been  patented  by  William  L.  R.  l-lmmet,  of  Schenec- 
tady, N.  v.,  and  the  patent  obtained  thereon  has  been 
assigned  to  the  General  Electric  Company,  Schenecta- 
dy. The  object  of  the  invention  is  to  improve  and 
simplify  the  construction  of  elastic-fluid  turbines  and 
also  to  make  them  more  efficient.  In  carrying  out  the 
invention,  the  shaft  is  mounted  in  a  vertical  position 
and  rigidly  attached  thereto  are  the  bucket-wheels  and 
also    the    revolving    member  of  a  dynamo  -  electric 


Improved  Steam  Turbine. 


machine.  The  vertical  arrangement  is  highly 
advantageous  in  that  the  tendency  of  the  shaft  to 
spring  and  cause  the  wheel-buckets  to  rub  on  the 
stationary  parts  is  overcome.  It  also  overcomes  a 
difficulty  in  loading  the  several  bearings  evenly.  The 
shaft  and  bearings  can  also  be  made  shorter  for  a 
given  size  machine,  because  the  weight  is  supported 
by  a  step  or  thrust  bearing,  the  other  bearing  or 
bearings  merely  acting  as  guides,  which  do  not  carry 
weight.  In  other  words,  the  pressure  is  removed  from 
all  of  the  bearings  except  the  step  or  thrust  bearing. 


Tests  of  Osmium  Lamps. — Experiments  were  re- 
cently carried  out  at  the  Technological  Institute  of 
Vienna  to  determine  the  average  life  and  power  con- 
sumption of  osmium  lamps.  Six  lamps  of  35  volts  and 
16  candlepower  and  six  lamps  of  35  volts  and  25  candle- 
power  were  employed  for  testing  purposes.  The  lamps 
were  connected  three  and  three  in  series,  and  the 
groups  thus  formed  were  placed  on  an  alternating- 
current  circuit  at  105  volts.  The  horizontal  luminous 
intensity  and  the  consumption  were  measured  every 
100  hours,  until  the  lamps  were  destroyed.  The  re- 
sults obtained  were  as  follows  :  A  lamp  of  16  candle- 
power  gave  at  first  15.1  candlepower,  with  a  consump- 
tion of  1.68  watts  per  candlepower.  After  400  hours, 
the  luminous  intensity  increased  to  17.3  candlepower, 
and  at  the  end  of  2,100  hours  fell  again  to  15.6  candle- 
power.  The  consumption  went  down  to  1.46  watts 
per  candlepower,  and  then  went  up  to  1.58  watts. 
Another  lamp  of  16  candlepower  gave  at  first  15.2 


candlepower,  then  17.5  after  400  hours,  and  16  at  the 
end  of  2,200  hours.  The  corresponding  power  con- 
sumption were  1.62,  1.43  and  1.535  watts,  respectively. 
A  lamp  of  24  candlepower  gave  at  first  22.35  candle- 
power,  then  24.6  after  600  hours,  and  23.7  after  1,700 
hours.  The  power  consumptions  were,  respectively, 
1.65,  1. 51  and  1.56  watts.  Finally,  a  lamp  of  23 
candlepower  gave  22.25  candlepower  at  first,  24.1 
candlepower  at  the  end  of  300  hours  and  22.6  candle- 
power  after  2,100  hours,  the  corresponding  power 
consumptions  being  1.65,  1.53  and  1.61  watts.  It 
will  be  seen  by  the  tests  that  the  average  life  of  the 
lamps  was  2,200  hours,  the  limiting  values  being  1,793 
and  3,036  hours.  Among  the  lamps  tested,  three 
alone  presented  a  diminution  in  light  of  10  per  cent., 
one  after  1,750  hours,  the  other  after  940  hours,  and 
the  third  after  820  hours.  In  taking  as  a  basis  the 
lamp  which  diminishes  10  per  cent,  in  lumbinous  in- 
tensity, the  average  life  is  found  to  be  1,985  hours,  and 
the  average  power  consumption  1.60  watts  per  candle- 
power  for  a  lamp  of  16  candlepower  and  1.80  watts  for 
a  lamp  of  25  candlepower.  The  candlepower  in  the 
results  is  ^iven  in  terms  of  the  Hefner  candle. 


Dynamoelectric  Machine — Charles  P.  Steinmetz, 
Schenectady,  N.  Y. ,  has  assigned  to  the  General 
Electric  Company  a  patent  recently  granted  to  him  on 
a  dynamoelectric  machine.  The  invention  relates  to 
dynamoelectric  machines  of  the  type  known  as  "homo- 
polar."  The  use  of  steam  turbines  as  prime  movers  is 
rapidly  removing  the  objection  to  the  use  of  homopolar 
machines  based  on  their  low  voltage,  since  with 
sufficiently  high  speed  such  machines  may  be  designed 
for  commercial  purposes  without  an  undue  number  of 
collector-rings,  while  the  absence  of  a  commutator 
makes  them  particularly  suitable  for  high  speeds. 
One  object  of  the  invention  is  to  provide  a  novel  form 


DVNAIMOELECTRIC  MACHINE. 


of  homopolar  machine  in  which  the  second  objection 
shall  be  met  by  the  elimination  of  the  armature  re- 
action, which  has  hitherto  rendered  the  regulation  of 
such  machines  too  poor  for  service  where  constant 
potential  is  required.  In  the  embodiment  of  the 
invention  a  drum-armature  is  provided,  carrying  at  or 
near  its  periphery  a  plurality  of  conductors.  A  field 
structure  has  a  plurality  of  like  poles  extending  radial- 
ly inward  and  surrounding  the  armature,  the  poles 
extending  into  close  proximity  to  each  other  adjacent 
to  the  armature  so  as  to  form  a  "homopolar"  field  and 
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diverging  from  each  other  as  they  recede  from  the 
armature. 


A  Variable-Speed  Steam  Turbine — A  variable-speed 
steam  turbine  has  been  patented  in  England  by  Mr. 
W.  J.  A.  London,  and  is  described  briefly  in  the 
Mechanical  Engineer.  The  principle  of  operation 
consists  in  providing  two  sets  of  steam  admission 
ports,  into  either  of  which  steam  may  be  directed  at 
will.  From  one  side  of  these  ports  the  steam  is  con- 
ducted through  expanding  nozzles  to  the  rotor,  where 
it  encounters  two  sets  of  movable  blades  and  one  set 
of  fixed  blades.  It  then  passes  to  the  exhaust  port. 
This  arrangement  gives  the  higher  speed.  When 
steam  is  admitted  through  the  other  set  of  ports,  it 
passes  first  through  nozzles  and  then  through  the  group 
of  blades  just  mentioned,  but  in  issuing  from  these  is 
led  through  a  channel  to  a  second  group  of  blades 
consisting  of  tvi  o  fixed  and  two  movable  sets.  This 
arrangement  gives  a  speed  about  one-half  that  of  the 
other.  It  is  claimed  that  in  this  way  two  or  more 
speeds  may  be  be  obtained,  all  at  approximately  the 
same  efficiency. 


Electric  Motor  for  Railway  Work.  —  A  French 
engineer,  Mr.  A.  Collet,  has  developed  an  electric 
System  for  constructing  and  maintaining  railroads 
which  is  thought  to  embody  a  considerable  advance 
over  the  hand  labor  which  has  been  standard  throughout 
the  world.  M.  Collet's  system  consists  of  a  small 
portable  generating  plant  and  a  number  of  portable 
motors  driving  the  tools.  The  generating  plant  is 
composed  of  a  twenty-five  horse  power  steam  engine 
driving  a  generator.  This  is  mounted  on  wheels,  so 
that  it  can  be  drawn  along  the  track  10  the  point  at 
which  the  work  is  to  be  conducted  and  then  lifted  con- 
veniently to  one  side.  The  tools  used  in  connection 
with  this  are  a  drilling  machine  for  drilling  holes  in  the 
ties  for  the  wood  screws  which  are  to-day  used  in 
France  for  fastening  down  the  rails;  a  second  machine 
for  driving  the  screws  home;  and  two  other  machines 
which  are  employed  for  tamping  the  ballast  about  the 
ties.  These  tools  are  mounted  on  light  trucks,  and 
can  be  lifted  easily  out  of  the  way  to  allow  a  train  to 
pass.  They  draw  their  supply  from  a  trolley  wire 
Stretched  to  one  side  of  the  track.  It  is  said  that  the 
system  works  much  more  rapidly  than  a  gang  of 
laborers.  Four  men  can  set  200  screws  in  ten  minutes 
— about  one-seventh  of  the  time  required  to  do  the 
work  by  hand.  A  tie  can  be  tamped  in  one  minute, 
four  men  being  required  at  the  tools  and  two  to  supply 
the  ballast. 

Heusler's  Magnetic  Alloys.— B.  V.  Hill  has  made 
some  further  discoveries  in  connection  with  the 
magnetic  alloys  of  non-megnetic  metals  discovered  by 
Heusler.  He  finds  that  they  show  an  irreversibility 
with  regard  to  high  temperatures,  just  as  the  nickel 
steels  show  an  irreverisibility  with  regard  to  low  tem- 
peratures. He  worked  with  an  alloy  containing  60 
per  cent,  copper,  25  per  cent,  manganese,  and  15  per 
cent,  aluminum,  and  another  alloy  containing  more 
aluminum.  The  latter  showed  an  induction  6  =  5,750- 
c.g.s.  in  a  field  H=87c.g.s.,  with  a  comparatively 
large  hysteresis.  It  was  then  subjected  to  repeated 
heating  and  cooling.       Starting    with    a  magnetic 


intensity  of  311  units,  the  curve  fell  till  it  reached  the 
axis  at  320  deg.  On  cooling,  the  magnetization  was 
found  to  be  only  267]  units.  On  heating  again,  the 
magnetization  did  not  disappear  completely,  but 
remained  as  high  as  7  up  to  500  deg.  On  cooling,  it 
appeared  much  diminished,  being  only  27  deg.  at 
ordinary  temperatures  and  36  deg.  at  the  temperature 
of  liquid  air.  The  author  attempted  to  restore  the 
magnetization  by  heating  to  dull  redness,  but  only 
attained  an  intensity  of  magnetization  of  90  units. 
Heating  to  a  bright  red  made  this  155  units,  and 
subsequent  exposure  to  liquid  air  165  units.  The  other 
alloy,  heated  to  950  deg.,  lost  its  magnetism  per- 
manently and  became  14  per  cent,  lighter.  The  nickel 
steels  are  heavier  in  the  non-magnetic  state. 

A  Direct-Current  Turbo-Generator  A  description 

of  a  turbo-generator  exhibited  at  the  Liege  Universal 
Exposition  is  described  briefly  by  M.  G.  Reyval  in 
LEclairage  Electrique  (Paris).  This  unit  is  of  the 
vertical  type,  th2  turbine  being  placed  below,  with  the 
generator  above.  The  lower  section,  which  first 
receives  the  steam,  is  of  the  action  type,  and  has  four 
wheels,  steam  impinging  upon  the  outer  periphery,  re- 
bounding, and  being  carried  by  a  series  of  channels  to 
the  four  wheels  in  succession.  From  here  it  passes 
through  the  reaction  wheel,  which  consists  of  five  rows 
of  blades,  dovetailed  into  the  outer  rim  of  a  nickle- 
steel  spider.  The  steam  passage  through  these  buckets 
increases  in  area,  allowing  the  steam  to  expand  on  its 
way  through.  The  weight  of  the  shaft  is  borne  by  a 
step-bearing,  lubricated  by  oil  under  pressure,  the 
pressure  being  supplied  by  the  exhaust  steam,  so  that 
the  quantity  of  oil  passing  through  the  bearing  varies 
with  the  load.  Oil,  after  passing  through  the  bearing, 
is  received  back  into  a  resevoir,  where  it  is  cooled  by 
water  pipes.  The  turbine  is  governed  by  controlling 
the  quantity  of  steam  admitted  through  the  inlet 
nozzles.  This  particular  unit  was  rated  at  300  horse- 
power, and  revolved  at  3,000  turns  per  minute.  The 
performance  was  said  to  be  a  consumption  of  6.3  kilo- 
grammes of  steam  per  horse-power-hour,  with  a  super- 
heat of  300  degrees, at  a  steam  pressure  of  175  pounds. 

Storage  Battery  Charging  Receptacle  The  West- 

inghouse  Electric  &  Manufacturing  Company  have 
recently  placed  on  the  market  a  storage  battery  charg- 
ing receptacle  having  many  advantageous  features, 
among  the  more  important  being  a  swivel  attachment 
which  conforms  the  receptacle  to  standard  steam  rail- 
way practice,  and  allows  the  car  or  vehicle  to  start  and 
pull  out  the  cables  without  danger  of  breaking  them, 
or  the  contacts.  The  apparatus  is  adapted  to  both 
railway  and  automobile  service,  and  has  been  adopted 
by  the  Pennsylvania  Railroad  for  charging  the  batteries 
on  their  cars. 


Sympathetic  Lady — "Very  sad  that  your  husband  should  ha\^ 
lost  his  leg!  How  did  it  happen?"  Mrs.  Mugrgles— "Why,  he 
got  run  over  by  one  o'  these  'ere  substraction  engines,  miss!" — 
Punch. 

The  City  of  Vernon,  B.C.,  is  embarking  on  a  municipal  electric 
lighting  venture.  Steam  power  will  be  used  for  driving  the 
generator.  The  steam  plant  will  consist  of  a  250  h.p.  14  and 
26  X  36  Jenckes-Corliss  steam  engine,  horizontal  return  tubular 
boilers,  gx  14X  i6  independent  jet  condenser,  boiler  feed  pump 
and  feed  water  heater,  all  complete,  and  recently  shipped  by  llio 
Jenckes  Machine  Company,  Limited,  Sherbrooke,  Que. 
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GENERAL  NOTES. 


Coolinv;  water  iVr  pou  ol  moloi  s  is  fivqiK'nlly  pn'\ i-iiti-d  li  om 
livozinif  by  ailiiiiikj  -"o  to  J5  per  com.  01  i;ly  l  oi  ino. 

Transmission  line  conditions  an-  oonsiiK'n  il  10  In-       \  i;oihI 
il,  lor  continuous  use,  1  percent,  ol  ilu-  imsulalois  tlocs  not  have 
t  o  bo  replaceil  each  year.    Takint;'  a  circuit  lia\  ini;  1  -\ooc)  iiisula- 
virs  installed,  there  would  bo  al  loasi  1      1  onow  als  oacli  year. 

Power  jras  is  best  niade  from  small  amlnai  iio  pea  or  L;as  imUo, 
accordinjr  to  E.  A.  Dowson,  an  Kiii;lisl\  -a-,  powi-r  export.  llo 
\'laims  the  use  of  bituminous  coal  is  svicoosslul  mily  in  tin'  .Moinl 
\i  roctfss  and  tluMi  viiil\'  in  larije  installations,  owini^  to  liirtioullios 
n  cleaninjr. 

Patentable  ideas  were  do\olopoil  to  tho  numluM  ol'  1 ,  1 1  j  at  Iho 
works  of  the  General  Electi  io  Companv  last  yoai-  by  tho  various 
departments  eng'aged  in  expoi  imontal  work.  Of  those  615  wore 
carried  to  such  a  stag;e  of  ilo\ c-lopmont  Ih.il  applications  woio 
made  for  patents  coveriui^'  ihom. 

The  power  oonsinnplion  of  olooti  io  kiinps  was  sunnn.i ri/od  as 
follows  by  Prof.  11.  T.  Oax  idtjo  in  .a  i-ocont  paper  bofoii-  tho 
Junior  Institution  ot' laii^inoi'i  s:  Ino.uulesi  ent  lamps,  2)4  to  4^ 
watts  per  candle-power:  enclosed  aie  lamps,  2^  to  4  watts; 
Nemst  lan;ps,  iji  to        w.iils;  opi'n-are  lamps,  0.8  to  watts. 

The  limiting  speed  of  gfoar  w  heels,  lij^ured  for  the  pitch  circle, 
in  leet  per  minute,  is  placed  by  Mi.  W.  H.  Thonibery  in  a  paper 
I ead  before  a  recent  nioelini;  iil  the  Hii  niins^hrim  Association  of 
Mech.nnical  Eng-iiieei  --  ,is  (ollows:  Ordinary  e;ist-iron  wheels,  i,- 
Soo;  helical  wheeb,  .',  (oo;  mortise  wheels,  2,400;  maciiine- 
moulded  cast-iron  wheels,  2,000;  machine-moulded  steel  wheels, 
2,500;  machine-cut  wheels,  ^,000. 

Tests  of  cylinder  oils  mai.le  by  exposing-  them  for  four  hours  in 
thin  films  to  the  action  ol  steady  currents  of  air  at  212  and  400 
Fahr.  are  reporteil  by  Mossi  s.  F.  W.  Richardson  and  H.  N. 
Hanson,  in  the  "journ.d"  c>l  the  .Society  of  Chemical  Industry, 
to  be  more  n-li.ibie  tli.in  moi-hanical  tests.  The  action  of  super- 
heated steam  on  a  dryint;-  oil  is  similar  to  that  of  hot  air,  it  is 
stated,  althoug  h  less  rai^id,  so  that  the  oxidizing- of  an  oil  in  a 
current  of  hot  air  tests  its  gumming-  properties. 

A  manufacturer  of  rubber  gloves  states  that,  althoug-h  testing 
with  water  is  an  excellent  -way  of  finding  imperfectly  made 
joints,  it  is  useless  for  detecting-  g-rit  or  air  bubbles  below  the 
surface.  He  suggfests  that  these  defects  in  the  materail  be 
tested  for  hy  applying-  a  hig-h-voltag-e  alternating-  current  in 
water,  the  potential  to  be  from  5,000  to  10,000  volts  according  to 
requirements.  Each  pair  should  be  tested  separately  and 
g-uaranteed,  as  it  is  useless  to  test  a  sample  pair  and  rate  others 
on  the  result  thus  obtained. 

A  chimney  tjas  tem|ieratnre  averaging  300  C,  or  320  at  the 
base  of  the  --taek.  Is  as  high  as  it  is  useful  to  have,  according  to 
a  paper  by  Mr.  John  W.  Cobb  in  the  "Journal"  of  the  Society  of 
Chcmcial  Industry.  The  velocity  of  the  gases  in  the  chimney 
will  be  increased  by  a  higher  temperature,  but  their  destiny  will 
be  so  diminished  that  the  weight  of  gases  moved  will  be  lower 
than  at  the  temperature  mentioned.  Mr.  Cobb  also  points  out 
that  a  very  low-  temperature  at  the  foot  of  a  stack  is  not  neces- 
sarily a  sign  of  economical  working,  as  sometimes  asserted,  but 
may  be  due  to  a  leakage  of  air  between  the  furnace  and  chimney. 
Consequently  it  is  necessary  to  determine  the  composition  as 
well  as  temperature  of  the  flue  gases  in  case  thorough  investiga- 
tions are  being  made. 

Centrifugal  pump  N  st-,  are  being  made  on  a  large  scale  under 
the  direction  of  Prof.  I  >,  W.  Mead  in  thenew  hydraulic  laboratory  of 
the  University  of  Wisconsin.  A  specially-designed  1,000,000  gal. 
centrifugal  pump,  which  is  fitted  so  a  wide  range  of  types  of 
impellers  may  be  used  in  it,  has  been  built  for  this  work,  and 
will  be  run  at  various  rates  of  speed  up  to  3,000  r.p.m.,  or  pos- 
sibly higher.  Extensive  experiments  will  also  be  made  on  full- 
sized  apparatus  to  determine  the  effect  of  gates,  submergctl 
orifices  and  screen  racks  on  the  flow  through  intakes  ami  similai- 
waterways.  Patented  apparatus  that  is  offered  will  also  be 
tested.  Bulletins  giving  the  resull  of  lliese  tests  .-nul  expi-rl- 
ments  will  be  published  by  the  t  ■iii\<  i  sii  \  .  TIk'  n(.-u  laboralorx  , 
48x96  ft.  in  plan,  has  two  stories  nuO  a  b.isc.  ment  ;inil  is  vcvv 
favorably  located  for  carrying  on  large  scaU>  experiments. 
Engineering  Record. 

At  Montgomery,  .Alta.,  four  direct  currt-nl,  5oo-\  iilt  generate)i-s 
are  operated  by  synchronous  motors,  which  are  ilri\-en   by  the 


cm-rent  (l  oin  a  water-power  plant  30  miles  away.  The  motors 
anil  tliroct  current  generators  are  so  arranged  that  they  can  be 
operateil  by  steam  engines  in  case  of  any  trouble  or  any  shut- 
down at  the  hydraulic  station.  The  synchronous  motors  are 
then  ili-i\aMi  by  the  engines,  and  become  alternating  current 
i^oneiators,  furnishing  the  alternating  current. 

.V  new  method  of  utilizing  the  ends  of  burned-out  arc  carbons 
has  been  biought  out  b)-  an  Austrian  engineer,  Louis  Bernard, 
who  is  al  the  head  of  the  Brixen  electric  plant  in  the  Tyrol.  He 
tinils  that  the  pieces  of  carbon  can  be  joined  together  by  a 
eement  made  of  water-glass  so  that  they  will  form  a  single  stick, 
and  this  can  be  used  in  the  lamp  and  will  burn  as  well  as  a  new 
carbon.  To  join  the  pieces  together  it  is  only  necessary  to 
square  olV  the  ends  so  that  they  will  make  a  good  fit.  The  ends 
are  coated  with  a  cement  which  is  made  of  a  mixture  of  water- 
glass  and  finely  powdered  carbon.  The  pieces  are  pressed 
together  lightly,  and  when  the  cement  dries  a  very  solid  joint  is 
formed.  It  appears  that  the  electric  resistance  of  the  joint  is 
not  appreciable,  and  there  is  no  difference  in  the  working  of  the 
lamp.  At  the  same  time  the  prepared  carbon  is  about  as  solid 
as  a  new  one. 

In  a  recent  issue  of  Comptes  Rendus,  E.  Rogouski  reports  the 
results  of  tests  which  showed  that  when  thin  bare  silver  wires  are 
immersed  in  flowing  water  kept  at  a  uniform  temperature,  and 
the  current  through  them  is  gradually  increased,  the  resistance 
decreases  at  first  and  then  increases  again.  He  gives  a  satis- 
factory explanation,  based  upon  the  presence  of  a  molecular 
la}'er  of  water  adhering  to  the  wire.  This  layer  prevents  the 
temperature  of  the  wire  from  becoming  that  of  the  surrounding 
water.  It  allows  it  to  rise  above  it,  and  the  resistance  measured 
is  not  that  of  the  wire  at  the  temperature  of  the  flow  ing  water, 
but  the  resistance  at  a  temperature  a  few^  degrees  higher  than 
that,  and  therefore  greater  than  the  value  sought.  When  the 
current  becomes  stronger,  the  difference  of  temperature  on  both 
sides  of  the  molecular  layer  increases,  and  when  it  becomes 
about  4°  the  layer  breaks  up  and  allows  the  water  to  flow  in  im- 
mediate contact  with  the  wire.  The  resistance  of  the  wire  is 
then  the  true  resistance  at  the  temperature  of  the  water. 

The  time  usage  of  electric  lights  and  motors  has  recently  been 
investigated  by  Mr.  Arthur  Williams,  of  the  New  York  Edison 
Company,  and  communicated  to  a  recent  convention  at  New- 
Castle,  N.  H.  In  twelve  large  buildings  in  New  York  city,  the 
average  daily  use  of  each  installed  lamp  in  a  recent  year  was 
3.22  hr.,  ranging  from  14  per  cent,  below  the  average  to  58.7 
per  cent,  above.  Of  five  large  New  York  clubs  the  annual  use 
averaged  4.75  hr. ,  the  range  being  22  per  cent,  below  to  16  per 
cent,  above  the  average.  For  motors  in  smelting  works  the 
average  use  was  0.48  hr.  for  each  horse  power  of  the  rated  ca- 
pacity; instrument  makers,  3  hr. ;  machine  shops,  2.1  hr. ;  general 
machinery,  4.56  hr.  The  average  of  fifty  motors  was  2.26  hr. 
per  day  for  each  rated  horse  power.  Tests  showed  that  the 
cost  ot  operating  ceiling  fans  on  the  basis  of  10  cents  per  kilo- 
watt-hour is  1.58  cents.  For  driving  sewing  machines  the  cost 
is  0.35  cent  for  belt-driven  machines,  and  0.2  cent  for  direct 
connected  machines.  — Engin eeringRcco rd. 


I'he  twenty-seventh  regular  monthly  meeting  of  the  Toronto 
branch  of  the  Ame  rican  Institute  of  Electrical  Engineers  will  be 
held  at  the  School  of  Practical  Science  (old  building)  on  Pecem- 
ber  22nd,  when  a  paper  on  "The  Booster  Control  of  Stoiage 
Batteries"  will  be  presented  by  Mr.  E.  B.  Walker. 


Electrical  Machinery 

Ha\ing  in  contemplation  cei-tain  ini- 
proxemenls  ilnring  tho  summer  of  ■ 
i()<i(i,  to  increase  the  capacit\-  of  our 
plant,  the  following  Generators  may 
in-  ax  allable  for  sale,  pi'ov  iiUul  suit- 
able oHers  can  be  obtaineil. 

One  60  K.  \V.  Stanley  2   Phase  Inductor. 
I.1J  Cycle 

One. 160  h.  \y.  Stanley  2  Phase  Inductor, 
1.1.1  Cycle. 
Condition,  i)ractically  as  new. 

Correspondence  i^  invited. 

.    .    The    .  . 

SherbrooKe  Power,  Light  &  Heat  Co. 

Sherbrooke,  Que. 
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TELEPHONE  COMPANIES  IN  QUEBEC. 

There  are  located  in  the  Province  of  Quebec  a 
larger  number  of  telephone  companies  than  in  any 
other  province  of  the  Dominion.  A  list  recently  com- 
piled for  the  House  of  Commons  Telephone  Committee 
showed  that — exclusive  of  the  Bell  Telephone  Co., 
which  though  having  its  head  offices  in  Montreal, 
carries  on  business  under  its  general  charter  in  other 
parts  of  Canada — there  were  28  separate  and  distinct 
telephone  companies  carrying  on  business  in  Quebec. 
A  list  of  these  is  appended  : — 

Jos.  Archambault,  L'Epiphanie. 

Beauce  County  Telephone  Co  ,  St.  de  Beauce. 

Beauce  Telephone  Co.,  St.  Francois. 

Bellechasse  Telephone  Co.,  Levis. 

Canadian  Telephone  Co.,  Sawyerville. 

P.  Deshaise,  Doucet's  Landing-. 

Eastern  Townships  Telephone  Co.,  Sherbrooke. 

Electric  Light  and  Telephone  Co.,  Solomon  A.  St.  Pierre. 

Fournier  Villemarie,  St.  Valere  de  Bulstrode,  Drummond, 
Arthabaska. 

F.  Gauthier  &  Co.,  Drummondville. 

Joliette  Telephone  Co.,  Jolliette. 

Kamarouska  Telephone  Co.,  Fraserville. 

Laurentides  Telephone  Co.,  Laurentides. 

H.  Lemieux  &  Sons,  Murray  Bay. 

L'Epiphanie  Local  Telephone  Co.,  L'Epiphanie. 

Meg-antic  Telephone  Co.,  St.  Julie  de  Somerset. 

Merchants'  Telephone  Co.,  Montreal. 

Metis  Telephone  Co.,  Little  Metis. 

People's  Telephone  Co.,  Sherbrooke. 

T.  B.  Rider,  Fitch  Bay. 

Roberval  Telephone  Co.,  Roberval 

St.  Laurent  Telephone  Co.,  St.  I'raiu  is  du  Lac. 

St.  Lawrence  Telephone  Co..  St.  Fiancis  du  Lac. 

St.  Maurice  Telephone  Co.,  Shawenegan. 

St.  Maurice  Telephone  Co.,  Three  Rivers. 

St.  Winceslas  Parish  Telephone  Co.,  St.  Winceslas. 

St.  Zepheriii  Teleplioiie  Co.,  St.  Zepherin. 


THE  LATE  HON.  A.  M.  McKAY. 

The  death  occurred  on  November  23rd  last,  at  St. 
Johns,  Newfoundland,  of  Hon.  A.  M.  McKay,  super- 
intendent of  the  Anglo-American  Telegraph  Company 
in  the  Island.  Mr.  McKay  was  born  in  Pictou,  N.  S., 
in  1834.  He  studied  the  art  of  telegraphy  and  worked 
in  several  cities  in  Canada,  where  he  proved  so  capable 
an  operator  that  simultaneously  with  attaining  his 
majority,  he  was  chosen  by  the  famous  Cyrus  Field  to 
become  the  first  superintendent  of  the  New  York, 
Newfoundland  and  London  Telegragh  Company, 
subsquently  the  Anglo,  then  about  to  establish  its  land 
line  across  this  Island  preparatory  to  the  laying  of  the 
first  Atlantic  cable.  Mr.  McKay  accepted  the  position 
and  from  then  to  the  hour  of  his  death  was  actively  and 
honorably  indentified  with  the  progress  of  terranean 
and  submarine  telegraphy  in  this  northern  region. 
His  life  since  then  has  been  an  epitome  of  the  develop- 
ment of  this  marvel  of  modern  science.  In  recognition 
of  his  splendid  work  the  directors  of  that  concern, 
men  famed  the  world  over — Cyrus  Field,  Peter  Cooper, 
Moses  Laylor,  Marshall  Roberts,  Chandler  White  and 
Frederic  Gisborne — presented  him  some  years  later 
with  a  handsome  cabinet  of  silver,  and  he  was  sub- 
subsequently  the  recipient  of  many  other  costly 
testimonials. 


For  over  a  generation  in  commercial  life,  and  in 
his  business  relations,  Mr.  McKay  was  universally 
respected,  and  chosen  as  an  arbitator  by  the  Supreme 
Court  and  private  litigants  in  nearly  every  case  of  the 
first  magnitude  decided  at  St.  Johns  by  this  process  the 
past  thirty  years.  Twenty  years  ago  he  was  stricken 
with  a  serious  illness  and  his  recovery  was  almost 
miraculous.  Until  last  winter  he  continued  vigorous 
and  active,  but  since  then  had  been  declining  till  the 
end  came.  He  was  married  in  i860  to  Miss  Elizabeth 
O'Neil  Orp,  of  Pictou,  who  survives  him,  as  do  seven 
of  his  children. 


SHORT  CIRCUITS. 

The  Bell  Telephone  Company  have  completed  a  long  distance 
line  frorri  Sault  Ste.  Marie  to  Blind  River,  Ont. 

Two  additional  metallic  circuits  between  Toronto  and  Hamil- 
ton have  just  been  completed  by  the  Bell  Telephone  Company. 

Mr.  W.  J.  Duckworth,  inspector  G.N. W.  Telegraph  Company, 
has  been  appointed  superintendent  of  maintenance  and  con- 
struction, succeeding:  Mr.  A.  B.  Smith. 

The  Canadian  Telephone  Machine  Company  and  the  Ontario 
Telephone  Company  have  made  applications  tor  a  franchise  at 
Brantford,  Ont.,  while  the  Bell  Telephone  Company  are  endea- 
voring to  secure  a  renewal  of  their  present  franchise. 

Messrs.  W.  J.  Moffat,  J.  A.  Tremblay  and  others  are  forming 
a  telephone  company  under  the  name  of  the  Ontario  Farmers' 
Telephone  Company,  Limited,  and  have  been  granted  a  sole 
franchise  within  the  Township  of  Tilbury  North  for  21  years. 

Members  of  the  construction  staff  of  the  Bell  Telephone  Com- 
pany are  installing  a  new  switchboard  in  the  Winnipeg  Ex- 
change. The  list  of  subscribers  in  Winnipeg  is  steadily  growing 
and  the  new  board  is  designed  to  meet  the  future  needs  for  some 
years  to  come. 

Premier  Roblin,  in  addressing  a  convention  at  Winnipeg  re 
cently,  declared  himself  in  favor  of  a  Government  system  of  tele- 
phones in  Manitoba.  The  scheme  outlined  embraced  a  trunk 
line  for  all  the  municipalities,  to  be  constructed  by  the  Govern- 
ment, the  municipalities  to  build  all  branches  desired. 

The  British  Columbia  Telephone  Company  announce  that 
$250,000  will  be  expended  next  year  on  the  system  in  Vancou- 
ver. A  complete  underground  .system  on  all  business  streets,  a 
three-storey  fireproof  building  and  the  installation  of  a  central 
energy  switchboard,  are  among  the  proposed  improvements. 

The  Home  Telephone  Company,  which  has  systems  in  about 
25  different  cities  of  the  United  States,  has  made  application  for 
a  franchise  from  the  City  Council  of  \'aneoiiver,  B.C.  .Mr.  W. 
J.  Arment,  of  Portland,  Oregon,  states  that  tlie  eonip.an\  are 
ready  to  spend  a  million  dollars  in  V'ancou\er  in  the  installation 
of  an  automatic  telephone  system. 

Owing  to  the  increasing  difficulty  of  securing  a  supply  of  poles, 
the  co.st  of  building  tele-i  aph  .ukI  telephone  lines  has  increased 
somewhat  during  the  pisi  yeans.    Suitable  poles  which 

could  formerly  be  bouKht  at  a  90  cent  rate  are  now  quoted  at 
$1.45.  Thirty-five  poles  are  needed  per  mile,  making  the  cost 
for  the  poles  alone  about  $50  per  mile. 

The  property  and  plant  of  the  Cumberland  Telephone  Com- 
pany, Limited,  Amherst,  N.S.,  was  sold  last  month  by  the  liqui- 
dator to  Dr.  A.  W.  Hudson  for  $14,000.  The  company  was  or- 
ganized three  years  ago,  with  a  capital  of  $50,000.  Over  seven- 
ty miles  of  line  were  in  operation,  carrying  350  instruments.  It 
is  understood  that  a  strong  company  will  be  formed  to  continue 
the  operation  of  the  system. 

The  Locke  Insulator  Manufacturing  Company,  Victor,  N.  V., 
have  designed  a  transposition  insulator  for  the  support  of  tele- 
phone wires  on  the  same  poles  which  carry  the  high  voltage 
wires.  A  prominent  feature  of  the  insulator  is  the  great  arcing 
distance  between  the  telephone  wires  and  the  support.  There 
has  been  provided  between  the  two  telephone  wires  a  small 
petticoat  which  affords  ample  insulation  between  them.  This 
insulator  is  made  in  one  piece,  and  is  characterized  by  great 
mechanical  and  electrical  strength 
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ONTARIO'S  WATER  POWERS. 

Mr.  Cecil  U.  Smith,  writiiig  on  the  above  subject  in 
ljueen's  Quarterly,  says  : 

"Roughly  speaking,  the  capital  investment  for  well 
built  plants  varies  from  $50  to  $100  per  horse  power  of 
electrical  energy  ready  to  transmit  to  a  distance. 

"The  plants  at  Niagara  Kails,  Ont. ,  and  vicinity, 
all  come  well  below  $100  per  h.p  ,  and  as  the  cost  of 
maintaming  and  operating  them,  as  well  as  providing 
a  sinking  fund  and  paying  interest  on  investment,  are 
fairly  well  known,  it  is  evident  that  in  that  district 
power  should  be  bought  for  a  very  reasonable  figure. 
.-\s  a  matter  of  fact  at  present  sales  of  large  blocks  of 
power  are  yet  infrequent,  but  a  recent  sale  at  $12.50 
per  ^4  hours  horse  power  per  year  on  the  bus-bars,  or 
receivers  of  the  step-up  transformer  station,  will  give 
a  close  indication  of  values. 

"The  urban  population  of  western  Ontario  within 
economical  reach  of  Niagara  is  about  550,000,  and  as 
electrical  energy  and  coal  should  be  both  higher  one 
will  about  oflfset  the  other.  We  may  conclude,  there- 
fore, that  50,000  to  60,000  h.p.  is  all  that  will  be 
transmitted  westward  from  the  Fallls  and  vicinity  for 
some  years  to  come  unless  the  steam  railways  break 
away  and  adopt  electric  traction  on  their  trunk  lines, 
in  which  case  the  consumption  would  at  once  be 
doubled  or  trebled. 

"Now,  the  present  condition  of  Niagara  power  may 
be  summed  up  thus.  The  Hamilton  Company,  near 
St.  Catharines,  have  a  16,000  h.p.  capacity  for  twenty- 
four  hours  now  developed,  and  propose  to  increase 
their  machinery  equipment  to  meet  demands  until 
40,000  h.p.  for  ten  hours  will  be  on  sale.  The 
Canadian  Niagara  Power  Company,  allied  to  the 
Niagara  Falls  Power  Company  of  the  United  States 
side  of  the  river,  have  built  a  100,000  h.p.  plant,  have 
30,000  h.p.  of  this  on  sale,  and  20,000  additional 
ready  to  install — 50,000  in  all,  of  which  40,000  will  be 
available  for  sale.  The  Electrical  Development  Com- 
pany are  building  a  105,000  h.p.  plant,  and  at  present 
contemplate  the  installation  of  40,000  h.p.  of  machinery, 
of  which  30,000  h.p.  will  be  ready  to  transmit  in  about 
fifteen  months  to  Toronto  and  vicinity.  The  Ontario 
Power  Company  have  60,000  h.p.  development  nearly 
complete,  30,000  h.p.  of  machinery  being  now  under 
test,  and  40,000  h.p.  additional  soon  to  be  added. 
But  this  company  have  headworks  built  for  180,000 
h.p.  and  look  forward  to  this  as  their  ultimate  output. 
Besides  these  there  are  small  developments  for  street 
railway  and  town  purposes,  and  along  the  old  Welland 
Canal  various  small  industries  operate  from  water 
power. 

"But  dealing  only  with  the  four  large  Canadian  com- 
panies, we  see  that  400,000  h.p.  of  24  hour  electrical 
energy  is  at  present  in  course  of  development,  and  of 
this  146,000  h.p.  of  24  hour  service  will  soon  be  in  the 
market,  or  even  a  load  peak  of  170,000  to  180,000  h.p. 
during  busy  hours. 

"  Of  this  power  30,000  h.p.  is  already  sold  for  dis- 
tribution in  the  United  States,  and  two  of  the  com- 
panies have  charter  rights  to  sell  one-half  of  their  out- 
put in  that  country.  But  it  is  evident  that  there  will 
be  plenty  for  all  in  a  year  or  two,  when  these  various 
companies  get  into  good  running  order.  Meantime 
an  important  and  indeed  the  vital  problem  before  the 
public  is  hoKv  to  obtain  effectively  and  on  reasonable 


terms  the  great  advantages  of  Niagara  power  through- 
out its  sphere  of  influence." 


CANADA'S  MOTIVE  POWER. 

Mr.  W.  N.  Deitrich,  chief  electrical  engineer  of  the 
CP. R.,  read  a  paper  last  month  before  the  Young 
Men's  Association  of  the  Maisonneuve  Presbyterian 
church,  Montreal,  on  the  subject  of  "Canada's  Motive 
Power". 

The  paper  was  a  comprehensive  one,  dealing  with 
the  growth  of  the  Dominion,  the  increase  of  motive 
power  which  will  be  required  consequently,  and  the 
sources  of  supply  of  this  power.  The  vast  coal 
deposits  in  various  parts  of  the  world  were  now  tapped 
to  furnish  fuel  to  produce  power.  These  deposits 
would  become  exhausted  in  three  hundred  years  at  the 
present  rate  of  consumption,  he  estimated,  and  as  they 
diminish  in  quantity  the  cost  of  coal  would  increase 
until  it  would  not  be  available  for  power  purposes. 
Hence  other  power  must  gradually  take  the  place  of 
coal,  and  so  far  as  Canada  was  concerned,  the 
development  ot  water  resources  was  advisable. 

Speaking  of  electricity,  Mr.  Dietrich  said:  "The 
total  motive  power  in  use  in  the  world  to-day  is  600 
per  cent,  more  than  what  it  was  thirty  years  ago,  and 
there  is  no  doubt  but  that  this  tremendous  increase  is 
due  in  large  measure  to  the  invention  and  introduction 
of  the  many  and  various  electrical  devices  in  use  at  the 
present  time.  Transportation  on  sea  and  land  which 
is  so  essential  to  industrial  enterprise  could  not  be 
conducted  on  anything  like  present  proportions  without 
the  aid  of  the  submarine  cable,  the  telegraph  and  the 
telephone.  In  twenty  years  the  incandescent  and  the 
arc  lamps  have  brought  about  a  complete  revolution  in 
systems  of  lighting.  Ten  years  ago  the  operation  of 
machine  tools  by  electric  motors  was  in  the  experi- 
mental stage.  At  the  present  time  over  half  a  million 
horse  power  of  electric  motors  are  performing  satis- 
factorily the  work  for  which  they  are  designed. 
Seventeen  years  ago  less  than  100  miles  of  electric 
railway  were  in  operation  on  this  continent.  Now 
there  are  about  35,000  miles  with  about  75,000  cars, 
which  use  continuously  about  a  million  and  a  half 
horse  power  of  electrical  energy,  and  earn  annually  a 
quarter  of  a  billion  dollars.  The  most  important 
problems  before  the  engineering  world  to-day  are  those 
in  connection  with  the  electrification  of  the  present 
steam  railroads.  When  this  comes  about  our  Cana- 
dian roads  can  avail  themselves  of  the  many  water 
powers  distributed  throughout  their  lengths,  and 
banish  the  fuel  problem  in  connection  with  the  question 
of  motive  power." 


PRINTING  PRESS  INDUSTRY. 

Because  of  the  fact  that  the  Westinghouse  Electric  &  Manu- 
facturing Company  make  the  largest  units  required  for  the  pro- 
duction and  transmission  of  electricity,  comparatively  few  people 
know  that  in  the  same  works  at  East  Pittsburg  are  manufactured 
also  the  smallest  units  to  meet  the  needs  of  printing  establish- 
ments and  similar  lines  of  industry.  It  is  a  matter  of  consider- 
able gratification  to  the  company  to  see  the  favor  with  which 
their  motors  for  the  printing  industry  have  been  received.  There 
have  very  recently  been  closed  three  contracts  aggregating  in 
the  neighborhood  of  400  motors,  and  the  company  are  in  a  posi- 
tion to  undertake  the  equipment  of  prinliiii;  establishments  from 
the  smallest  to  the  largest  niailiiiu-s  reiiuirod  in  this  in- 
dustry. 
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OPERATING  COST  OF  ELECTRIC 
ELEVATORS. 

The  following  data  upon  the  cost  of  operating  electric 
elevators  appears  in  a  recent  publication  of  the  Cincin- 
nati Gas  and  Electric  Company.  While  the  cost  varies 
greatly  with  the  type,  and  the  extent  to  which  the  ele- 
vator is  used,  the  following  figures,  we  think,  give  a 
fair  average  for  the  guidance  of  prospective  users  of 
electric  elevators: 

SIX  MONTHS'  AVERAGE. 


Freight 

Passenger 

Elevators. 

Elevators. 

Average 

Average 

Monthly 

Monthly  . 

No. 

H.  P. 

Cost. 

No. 

H.  P. 

Cost. 

I 

10 

$1 1.92 

I 

15 

$39-54 

• 

10 

10.00 

2 

20K 

19.05 

5 

18 

65.83 

1 

5 

5.00 

2 

n'A 

17-30 

I 

5 

4.00 

2 

22A 

23-57 

I 

5 

5.00 

I 

15 

14.22 

I 

5 

4.00 

5 

73 

59- 4« 

I 

5 

7-37 

2 

32 

38. 16 

5 

4.00 

3 

38>^ 

34-55 

I 

5 

11.86 

2 

1 9. 80 

10 

9-50 

8 

9-73 

10 

9-50 

I 

8 

14.87 

9.49 

I 

1 1 

18.42 

2 

25 

-3-  75 

I 

15 

9- '5 

I 

5 

3-5^ 

I 

15 

22. 01 

I 

10 

9-5° 

I 

15 

4-75 

5 

4-75 

2 

17.62 

I 

10 

11.30 

I 

.2>^ 

14.66 

8 

7.60 

2 

.2^ 

12.33 

20 

28.06 

2 

I  I 

17-74 

I 

TA 

7.12 

3 

4' 

37-95 

I 

5 

4-75 

I 

10 

23-49 

I 

^.6o 

16 

.8.24 

5 

5-25 

1 

10 

19.05 

I 

7'A 

7.12 

10 

19.50 

30 

221^ 

$241.95 

I 

13 
10 

13-30 
18.98 

26 

35-3' 

Average  cost  per  elevator 

per  m 

lonth,  $8. 

45 

523 

$658.58 

Average  cost  per  month 
per  horse-power,  $1.09.  Average  cost  per  elevator 

per  month,  $14.64. 
Average  cost  per  month 
per  horse-power,  $1.26. 

The  average  monthly  cost  for  a  freight  elevator  is 

$8.00  and  for  passenger  elevators  $14.64.     It  will  be 

evident  that  these  figures  cannot  be  duplicated  in  a 

steam  or  hydraulic  equipment. 


WETASKIWIN  ELECTRIC  LIGHT  PLANT. 

A  very  complete  little  municipal  electric  lighting 
plant  is  that  of  Wetaskiwin,  a  progressive  and  grow- 
ing town  on  the  Calgary  and  Edmonton  branch  of  the 
CP. R.  The  plant,  which  was  installed  in  January, 
1905,  consists  of  an  AUis-Chalmers-Bullock  75  k.w. , 
2,300  primary  and  1 12  secondary,  2-phase,  a.c.  genera- 
tor ;  a  Robb-Armstrong  tandem  compound  engine  of 
120  h.p.  and  two  Mumford  boilers  of  70  h.p.  each. 
A  Hopp  heater  for  heating  the  feed  water  is  in  connec- 
tion with  the  boilers. 

The  machinery  is  housed  in  a  building  43  x  73  feet, 
the  dynamo  room  being  33  x  41  feet  and  the  boiler 
room  38  X  41  feet.  The  brick  smoke  stack  runs  up 
to  a  height  of  76  feet.  The  street  lighting  is  done  by 
sixteen  series  arc  lamps  of  the  Adams-Bagnall  type. 
Besides  this  about  1,500  lights  of  16  c.p.  each  are 
supplied,  thus  taxing  the  plant  to  its  full  capacity. 

A  number  of  applications  for  the  supply  of  power 
have  already  been  received  and  it  is  not  unlikely  that 
by  another  year  the  officials  in  charge  may  increase 
the  plant  sufficient  to  meet  this  demand.  Mr.  G.  R. 
Taylor  is  the  chief  electrician  in  charge,  with  Mr.  W. 
H.  Brodie  as  assistant. 


ECONOMY  IN  STEAM  POWER. 

At  the  last  monthly  meeting  of  the  Canadian  Rail- 
way Club,  Professor  R.  J.  Durley,  of  McGill  Uni- 
versity, read  a  paper  on  "Economy  in  Steam  Power 
Plants". 

"Although  there  is  a  great  future  before  the  gas 
engine  as  a  source  of  power,"  said  Professor  Durley, 
"the  time  has  not  quite  arrived  when  it  can  be 
looked  on  as  a  commercial  competitor  with  the  steam 
engine  or  turbine  under  any  but  exceptional  cir- 
cumstances. At  the  present  time  a  producer  gas 
plant  for  anthracite  coal,  with  gas  engines  and  gen- 
erators, will  cost  in  Canada  about  20  per  cent,  more 
than  a  steam  plant  to  take  the  same  peak  load.  The 
cost  for  fuel  at  high  load  factors  is  considerably  less 
for  the  gas  plant,  but  this  saving  is  much  smaller  at 
low  load  factors,  on  account  of  the  higher  fixed 
charges." 

Dealing  with  engine  room  costs.  Professor  Durley 
stated  that  engineers  on  this  side  of  the  Atlantic  had 
been  somewhat  slow  to  realize  the  very  excellent 
results  which  had  been  and  were  being  obtained  in 
Europe  from  the  use  of  superheated  steam.  The  in- 
stallation of  superheaters  was,  however,  coming  more 
and  more  into  favor  in  Canada. 

The  speaker  closed  his  paper  with  a  reference  to  the 
cost  of  labor  in  the  engine  room,  which  depended,  he 
said,  not  only  on  the  type  of  motive  power  adopted, 
but  also  very  largely  on  the  arrangement  of  the 
machinery  in  the  engine  room,  and  especially  on  the 
amount  and  complexity  of  the  auxiliary  machinery 
installed. 


GAS  POWER  PLANT  IN  CEMENT  WORKS. 

The  lola  Portland  Cement  Company,  of'  lola,  Kansas,  has 
recently  placed  an  order  with  the  Westinghouse  Machine  Com- 
pany, of  East  Pittsburg,  Pa.,  for  three  500  h.p.  horizontal  double 
acting  gas  engines  and  one  125  h.p.  vertical  single  acting  gas 
engine  to  increase  the  capacity  of  their  already  large  gas  power 
plant.  The  three  horizontal  gas  engines  now  on  order  will  be 
the  fii  st  of  this  type  to  be  installed  in  the  power  house,  the 
remaincU'i  being  of  the  vertical  type.  Alter  the  installation  of 
the  engines  now  on  order,  the  power  equipment  will  comprise  15 
engines  of  the  Westinghouse  vertical  single  acting  type  and 
three  of  the  hoi  izontal  ilouble  acting  typi-,  aggregating  about 
4,500  h.  p.  The  company  operate  their  plant  upon  Kansas 
natural  gas  fuel  and  is  one  of  the  largest  users  of  gas  power  in 
the  cement  m anutacl uring  field.  The  engines  are  used  to 
operate  various  >  I.ism  s  of  machinery,  such  as  rock  crushers, 
rotary  kilns,  line  sh.i  ( 1  ing  ami  generators  for  supplying  power 
and  light  throughout  the  works.  The  machinery  is  in  general 
arranged  in  groups  upon  sections  of  counter  shafting  driven  by 
a  single  engine  either  direct  connected  or  rope  driven. 

In  point  of  size  this  iusi.illatlon  has  few  precedents  and  its  suc- 
cessful operation  uiul.  i  siu  h  s,  \ere  conditions  demonstrates  the 
many  advantages  of  gas  power  in  industrial  establishments  of  all 
kinds. 

TECHNICAL  EDUCATION. 

The  Educational  Committee  of  the  ^■ovmg  Men's  Christian 
Association,  Montreal,  is  doing  good  work  in  providing  techni- 
cal I'llu.  II  I. Ml  for  young  men  of  Montreal.  The  Electrical  Course 
is  coiuhu  U'll  l>\  Ml-.  Matthew  A.  Sammett,  engineer  in  charge 
of  the  I'esting  Department  of  the  Montreal  Light,  Heat  &  Power 
Company.  Students  of  the  two  classes — elementary  and  ad- 
vanced— are  given  a  thorough  course,  the  work  of  the  advanced 
class  including  theorj-  of  direct  and  alternating  current  machin- 
ery, and  testing  of  same.  Both  classes  are  well  palroni/ed  ami 
to  a  great  extent  supply  the  need  of  technical  education. 


Mr.  Willis  Chipman,  C.  E.,  of  Toronto,  will  report  to  the 
t'ouncil  of  Saskatoon,  N.W.T.,  as  to  the  cost  of  eleclric  lighl, 
sewerage  and  waterworks  systems. 
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THE  NIAGARA  TOWER  DAM. 

I'OKOMO,  NoxomluT  J.)th,  1005. 

Editor  Canadian  Ele^-tn^al  News: 

Dear  Sir,  —  Von  kindly  gave  me  spai  r  in  \  om  Ootoln-r  issue 
lor  a  letter  of  protest  against  the  general  lirsii^n  Ihi  tumbrmi^- 
tower  dam  at  Niagara.  Since  then  tlu>  i^'w  i  r  has  Ih-oh  tlnvwn 
to  its  plaee  in  tlie  stream,  and  opinions  \ar\  as  to  \\\c  lU  j^ico  of 
success  attained.  The  daily  press  say  tlu-  "riu-xen  boil  of  the 
river  caused  great  blocks  of  couei  ele  to  he  in  /.j/"//.-/- t'antasiie 
shapte.  The  section  next  the  top  simek  a  honkler  ami  bi  ol<e  in 
two.  It  is  prittty  nearly  where  it  is  wanteJ,  Imt  only  par  t  is  sub- 
merged, and  can  be  regarded  as  onl\  partially  sueeesslnl". 

Chainuan  Sells  is  reported  to  lia\e  saiil:  "Wo  have  loiiu-hes 
more  water,  but  wonKl  like  ti>  have  had  10  inches  or  even 
I J  inches.  " 

.\ow,  I  stated  that  the  dam  wonld  be  only  partially  successful 
and  that  "If  it  is  lo  eoiifonn  to  the  y'wcv  bed  it  will  necessarily 
have  to  be  largest  where  the  i  i\ er  is  deepest ,  and  if  this  is  not 
done  then  the  crest  will  be  linne  water  at  one  point  and  below 
it  at  some  other  point.  An\  additional  materi.il  to  correct  this 
would  not  be  chained  10  ilie  original  mass." 

I  pointed  out  that  it  w.is  not  positive  engineering,  and  to  one 
of  the  City  reporters,  1  gave  it  as  niy  opinion  as  being  a  case  of 
throwing  dice,  or  I  may  say  tossing  pennies,  "Tails  you  win, 
heads  I  lose,"  and  the  results  bear  me  out  in  this  view  of  the 
matter.  The  latest  report  is  that  a  second  tower  will  be  thrown, 
and  if  that  is  not  sufficient,  then  a  third  one  will  be  thrown  on 
top  of  the  other  two. 

Such  engineering  is  certainly  gambling  on  a  chance,  and  can- 
not be  regarded  as  an  addition  to  the  meritorious  achievements 
in  Canada,  or  as  a  proper  example  to  laud  before  the  Canadian 
people,  the  Canadian  engineering  profession,  or  Canadian 
students  in  engineering;  and  strive  as  the  authors  of  this  design 
may  do,  to  raise  the  water  in  the  intake  to  the  desired  level,  they 
are  still  unable  to  tell  what  degree  of  permanency  this  structure 
will  have,  and  how  it  will  withstand  the  rush  of  ice  flows  in  the 
Spring. 

As  a  matter  of  fact,  there  are  other  ways  of  doing  this  work 
that  would  be  pennanent  beyond  peradventure  of  a  doubt,  and 
that  would  enable  the  depth  of  water  to  be  raised  to  any  desired 
half-inch  in  the  intake  well,  and  it  is  surely  only  right  to  be 
honest  about  the  matter  and  laud  a  proper  scheme  and  condemn 
one  of  another  sort. 

Yours  truly, 

Jno.  S.  Fielding,  C.  E. 


EXCELSIOR   BABBITT  METAL. 

Mr.  J.  R.  Stratton,  of  Moncton,  N.  B.,  has  invented  a  new 
babbitt  metal  called  the  "Excelsior,"  which  is  being  placed  on 
the  market  by  the  Excelsior  Car  Bush  and  Babbitt  Company,  of 
Moncton.  The  babbitt  is  a  new  composition  in  anti-friction 
metals.  We  understand  that  it  is  not  a  lead  and  antimony 
babbitt  like  those  in  common  use,  but  contains  only  a  very  small 
proportion  of  those  metals.  It  is  about  25  per  cent.  I  ghter  in 
weight,  and  it  is  claimed  that  its  melting  point  is  more  than 
twice  as  high,  and  although  it  is  harder,  does  not  cut  or  wear 
the  journal,  while  its  durability  is  said  to  be  from  three  to  four 
times  that  of  the  babbitts  in  ordinary  use  and  its  anti-friction 
qualities  are  nearly  perfect. 

The  Company  advise  us  that  the  metal  has  been  in  use  under 
test  conditions  in  the  hardest  places  that  could  be  found  for 
about  two  years  and  has  given  complete  satisfaction  and  re- 
ceived the  approval  of  the  Shives  Lumber  Company  and 
William  Richards  Company,  Campbellton,  N.B.,  Dominion  Iron 
&  Steel  Company,  Sydney,  N.  S.,  Record  Foundry  &  Machine 
Company,  Moncton,  .X.  B.,  and  other  large  concerns.  Having 
demonstrated  the  merits  and  usefulness  of  the  metal  by  extended 
test,  the  Company  are  now  arranging  to  place  it  on  the  market, 
being  satisfied  that  they  have  an  article  that  will  effect  a  large 
.saving  to  users  of  anti-friction  metals  and  command  a  ready  and 
extended  sale.  The  babbitt  can  be  used  in  ordinary  shells,  but 
they  consider  that  their  shell  filled  with  their  babbitt  will  make  a 
complete  bearing  more  useful  and  economical  than  solid  brass 
or  any  other  kind  of  bearing.  The  mannger  of  the  company 
is  Mr.  R.  A.  Borden. 


The  Westinghouse  Machine  Company,  East  Pittsburg,  Pa., 
have  issued  a  very  complete  catalogue  referring  to  the  West- 
inghouse standard  steam  engine. 


PUBLICATIONS. 

Printed  literature  has  been  received  from  John  Forman,  708-71& 
Craig  street,  Montreal,  referring  to  the  American  transformer 
for  thawing  pipes.  Empire  miniature  lamps,  the  Kinsman  desk 
l.imp  ami  other  specialities  for  which  he  is  the  Canadian  agent. 

A  new  switch  catalogue  has  recently  been  published  by  the 
Hill  Kleetrie  .Switch  Company,  Montreal,  in  which  are  shown 
their  style  "A"  and  types  "B"  ana  "D"  quick  break  switch 
bl.ieles,  reinforced  switch  blades,  "Beaver"  baby  knife  switches. 

One  of  the  most  unique  devices  which  has  yet  reached  us  is  a 
wiring  computer  bearing  the  compliments  of  the  Simplex  Elec- 
trical Company,  manufacturers  of  rubber  insulated  wires  and 
cables,  etc. ,  stafe  street  Boston,  Mass.  Full  instructions  for  use  of 
the  computer  are  given  and  on  the  back  are  valuable  wire  tables. 

The  Electric  Appliance  Company,  134-140  West  Jackson 
Boulevard,  Chicago,  have  issued  the  fourth  edition  of  their  Per- 
petual Price  Book,  which  is  designed  to  furnish  the  buyer  with 
the  means  of  keeping  posted  at  all  times  on  changing  prices. 
The  book  is  complete  in  detail  and  should  be  found  very  useful. 

"Elementary  Electrical  Calculations"  is  the  title  of  a  book 
suitable  for  the  use  of  first  and  second  year  students  of  electrical 
engineering  which  has  recently  been  published  by  Messrs. 
Longmans,  Green  &  Company,  38  Paternoster  Row,  London, 
Eng.  The  authors  are  Messrs.  W.  H.  N.  James,  A.I.E.E.,  and 
and  D.  L.  Sands,  and  the  selling  price  is  3s.  6d.  net. 

Whittaker  &  Company,  Paternoster  Square,  London  E.  C. 
England,  have  issued  the  second  edition  of  "The  Alternating 
Current  Circuit  and  Motor,"  Dy  W.  Perren  Maycock,  M.I.E.E. 
The  book  is  designed  to  convey  some  idea  of  the  phenomena  of 
the  ordinary  or  single-phase  alternating  circuit  to  the  minds  of 
those  new  to  the  subject.  The  second  edition  has  been  revised 
and  enlarged  and  contains  a  section  of  single-phase  and  poly- 
phase motors.  The  retail  price  is  4s.  6d.  net. 
^  The  "Central  Station  List  and  Buyer's  Manual,"  published  by 
the  McGraw  Publishing  Company,  New  York,  is  doubtless  found 
very  useful  to  manufacturers  of  electrical  apparatus  and  others 
doing  business  with  the  electric  lighting  companies.  It  is  issued 
semi-annually  and  contains  a  complete  list  of  the  electric  lighting 
central  stations  in  the  United  States,  Canada,  Newfoundland 
and  Mexico;  also  a  directory  of  manufacturers,  dealers, 
engineers  and  contractors.    The  description  price  is  $4  per  year. 


NEW  ROUTE  TO  SOUTHERN  CALIFORNIA. 

The  opening  to  traffic  of  the  San  Pedro,  Los  Angeles  and 
Salt  Lake  Railroad,  known  as  the  Salt  Lake  Route,  between 
Salt  Lake  City  and  Los  Angeles,  makes  available  a  most 
desirable  short  line  to  Southern  California.  This  will  doubtless 
be  of  great  interest  to  the  ever-increasing  number  of  people  who 
iourney  each  winter  to  this  sunny  clime. 

In  anticipation  of  a  large  volume  of  this  class  of  traffic  a 
handsome  equipment  of  modern  vestibuled  trai  s  has  been  p'aced 
in  service  in  connection  with  the  Overland  Limited  train  of  the 
Chicago,  Union  Pacific  and  North-Western  Line,  the  most  luxu- 
rious train  in  the  world.  This  forms  a  new  and  interesting  route 
by  which  first  class  tourist  travel  can  reach  the  sunshine  and 
flowers  of  Southern  California,  travelling  on  fast  schedules  and 
in  luxurious  comfort.  Rates,  folders  and  full  information  can  be 
obtained  from  B.  H.  Bennett,  General  Agent,  2  East  King  St., 
Toronto,  Ont. 


"CALVADUCT"AND"LORICATED" 
CONDUITS 

FOR  INTERIOR-  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
n.  S.  letters  Patent. 

TORONTO        -  CANADA 
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SPARKS. 

Holt,  Renfrew  &  Company  the  celebrated  fur  concern  of 
Quebec,  will  light  the  village  of  Indian  Lorrette.  A  Croi  ker 
turbine  developing-  300  h.p.,  and  which  was  built  by  the  Jenckes 
Machine  Compan)',  Limited,  of  Sherbrooke,  Que.,  will  be  the 
prime  mover. 

The  Crocker-Wheeler  Company,  through  their  Canadian 
representatives.  The  Packard  Electric  Company,  Limited,  have 


recently  secured  the  contract  for  supplying  the  generating 
apparatus  for  the  Town  of  Westmount,  consisting  of  two  200 
k.w.  and  one  50  k.w.  2300  volt  generators. 

The  town  of  Napanee  Ont.,  will  now  be  able  to  install  a 
municipal  light  and  power  plant,  a  motion  of  Sir  Richard  Cart- 
wright  to  quash  the  by-law  authorizing  the  town  to  expend  $40,- 
000  on  a  plant  having  been  dismissed  by  Judge  Meredith.  Sir 
Richard  Cartwright  is  president  of  the  Napanee  Light  &  Power 
Company. 


TRADE  NOTES. 

The  Town  Council  of  Beeton,  Ont.,  have 
decided  to  install  a  storage  battery  for 
supplying  light  after  12  p.m. 

Mr.  Geo.  C.  Rough,  manager  Sales  De- 
partment of  The  Packard  Electric  Com- 
pany, St.  Catharines,  Ont.,  reports  that 
the  demand  for  Type  "G"  meters  has 
been  such  during  the  past  year  that  it  has 
taxed  the  capacity  of  the  factory  to  the 
utmost.  Arrangements  are  being  made 
to  increase  the  facilities  in  anticipation  of 
a  still  greater  demand  for  these  well 
Known  meters  during  the  coming  year. 

The  Westinghouse  Electric  and  Manu- 
acturing  Company  have  perfected  a  new 
line  of  three-phase  core  type  transformers 
for  6  cycle  circuits.  One  of  these  trans- 
formers may  be  used  where  three-phase 
transformation  is  to  be  made,  instead  of 
two  or  three  of  the  single-phase  type. 
They  are  self-contained  units  of  compact 
construction,  and  are  generalh'  easier  to 
install,  and  reduce  the  complexity  of 
wiring  between  the  transformer  and  the 
apparatus  which  it  is  to  supply. 

Owing  to  the  increase  in  business  and 
growing  importance  of  Montreal  as  a 
center  for  distribution  of  their  products, 
the  Robb  Engineering  Company  have 
decided  to  change  their  agency  at  Mon- 
treal into  a  branch  office.  Mr.  Watson 
Jack  has  been  appointed  manager,  and 
Mr.  Alister  Maclean  will  continue  in  the 
capacity  of  engineer  for  the  Montreal 
district.  The  Robb  Engineering  Com- 
pany will  have  their  quarters  in  the  hand- 
some suite  of  offices  occupied  by  Watson, 
Jack  &  Company  in  the  Bell  Telephone 
Building,  corner  of  Notre  Dame  and  St. 
John  Streets. 


"The  Electric  Acc\jmvil©Ltor " 

The  Only  Storage  Battery  Paper 
No.  1,  Vol  I.  JaLfwia^ry.  1906 
Send  Stamp  for  Particulars  and  Advertising  Rates 

8  St.  Ann's  Road,  Wandsworth,  S.  W.  London,  £ng. 

FOR  SALE 

Second  Hand  S.  K.  C.  Induction  Motor 
(In  good  working  order — Immediate  Delivery) 
1-5  H.P.  2  Phase  60  Cycle  550  Volts 

1-  2     "         "  "  " 

2-  1     "         "  " 

ELECTR.IC  ENGINEER^ING  CO. 

85  Inspector  St.  ....         MONTILEAL.  P.  Q. 

Manufacturing  and  Contracting  Engineers 

High  Gra-de  Switch  BoaLrds  -RepaLirs    Specialties  and  Supplies 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -     HALIFAX,  N.  S. 


MOTORS 

AND 
DYNAMOS 
DIRECT 
CURRENT 


The  Jones  &  Moore  Electric  Co.,  ^i^^ited 

of  Manitoba 

316-320  Smith  Street,  WINNIPEG         Tel.  3692 

Fttfl  Line  of  Electrical  Svipplies 

I'KOMPT  SHIPMENTS 
Let  us  estimalo  on  vour  installation. 


INDUCTION 
MOTORS 
ELECTRIC  PLATERS 
TELEPHONES 
ETC. 


The  Northern  Electric  and  Manufacturing  Co.,  Limited 

TELEPHONE  AND  ELECTRICAL  SUPPLIES 

LINE  MATERIAL  

FIRE  ALARM  APPARATUS  


PRINCIPAL  OFFICE  AND  FACTORY 


Aqueduct  Street,  MONTREAL 
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CHARLKS  BKANDEIS 

A.  M.  Crtu.  S^v  O  i;„  A.  M.  Amer.  lust.  K.  H. 
Mem  Amer.  Blectro-Ohcmical  Soi-.,  Kto. 

c  o  N  s  I- 1 .  r  1  N\ ;  1-:  .\  c.  i  n  k  v.  r 

Kstimatei,  Plans  ami  Supervision  of  HviirauHC 
ami  Steam,  Electric  l.isht,  I'ower  and  kaiUoad 
Plants,  Specifications,  Reports,  Switehhonrd 
Design*,  Complete  1-actorv  Installations,  Klec- 
tiic  Kqiiipment  of  Mines  and  Klectro-Chemical 
Plants 

l,oag  Distance  Telephone  Main  3JJ6. 
Cable  Address  :  Brandeia-Montreal. 

W.  U.  Code.  Univ-Edltion. 
ti  t}  Guardian  Building  MO\TRE.\L 


K.  L  AITKEN 

Consulting  Electrical  Engineer 


164  Bay  Street 


TORONTO,  ONT. 


Long  Distance  Plioues 

Ort'ice  Main  14SJ 

Residence   -  North  2239 


jyO.  S.  I  I ELDING,  a  E. 

WATER  POWERS  AND  DAMS 

Room  2.  IS  Toronto  Street       ■  TORONTO 


Edward  B.  Merirll 

M  A..   1!.  \.S^. 
A   M.  L.ui.  So.-.  C.  1:.,  A-so.i.itc  A.  I.  li  li. 

CONSULTING  ENGINEER 

Power  IVvolopnients.  and  Transmission. 
Elcctriv-  Lijihtin^.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants 

Reports,  Valuations,  Etc, 
■6  King  St.  W.  -  TORONTO 


Rodex'ick  «J.  Pa<i?ke 

A.  M.  Can.  Sec.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Di.stance  Power  Transmissions. 
Reports— Tests— Valuating. 

53-53  Janes  Building   •    TORONTO,  CAN. 

Cable  Address  "Rodparke"  ( W  U.  Code.) 
Long  Distance  Telephones — Office  and  Residence 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Woodman  Brothers 

HaLmilton,  Ont. 

CEDAR  POLES 

Bovigfvt  and  Sold 
LARGE  -  STOCK  -  ALWAYS  -  ON  -  HAND 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

Expert  Electric  Subway  Builder 
New  York  Life  Bldg.  -  MONTREAL 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  andaa  St.JohnSts  ,  Montreal 

Plans.  Specification.",  Supeivision, 

Tests,  Reports,  Arbitrations. 


fENBERSWANTElJ 


P.  E.  MARCHAND  &  CO. 

ELECTRICAL  ENGINEERS  AND  CONTRACTORS 

Electric  Motors  and  Dynamos,  Private  Telephones. 
Electric    Light    Fixtures    a.nd    Electric  Supplies. 
Electrical    Work   aad    Repairs  ^  Apply  to 

of  all  Description   ^  1 28)^  Spaiks  St.,  Ottawa 

Estimates   Cheerfully  Given  on  Application. 

ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES., 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  info''mation  on  application. 

NORTHERN  ALUMINUM  GO. 

PIITSBURGH.  PA. 

WESTON  wm  mwm  ci. 

Main  Office  and  Works,  Waverly  Park.  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

London  Branch  :  Audrey  House,  Ely  Place,  Holborn. 

Paris,  Franch  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


W 


Weston  Portable  Galvano- 
meter—for Bridge  Work. 


r  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Onr  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
of  extreme  accuracy  and  lowest  consumption  of  en»rgv. 


THE  1905  EDITION 

S5ANDARD  WIRING 

POP  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Forinulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Lea^ther  Cover.  Pocket  Size,  Retail  Price         -  -  $1.00  Each 
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SPARKS. 

The  Canada  Woodenware  Company  have  installed  an  electric 
light  plant  in  their  factory  at  Hampton,  N.  B. 

Mr.  Jacob  Morley  has  named  the  price  at  which  he  is  willing 
to  sell  his  electric  light  plant  at  New  Hamburg-,  Ont.,  to  the 
Corporation,  and  a  by-law  will  likely  be  submitted  to  the  electors 
to  provide  the  money. 

The  question  of  a  new  lighting  plant  for  North  Toronto,  Ont., 
has  been  left  for  the  consideration  of  the  new  Council.  It  is 
estimated  thai  a  plant  to  provide  3,000  incandescents  and  50  arcs 
would  cost  about  $20,000. 

Mr.  Roderick  J.  Parke,  E.  E.,  of  Toronto,  is  acting  in  an  ad- 


visory capacity  for  the  Town  Council  of  Welland,  Ont.,  which  is 
considering  the  acquisition  of  the  electric  light  plant.  Some  of 
the  Councillors  are  in  favor  of  discarding  the  present  generating 
plant  and  contracting  with  one  of  the  power  companies  at 
Niagara  Falls  for  a  supply  of  power. 

Mr.  T.  G.  Nicol  has  offered  to  sell  his  electric  light  plant  at 
Mahone  Bay,  N.  S.,  to  the  corporation  for  $16,000.  The  Water 
Commissioners  are  prepared  to  give  $12,000  for  the  plant,  and  if 
this  price  is  not  accepted,  the  matter  may  be  submitted  to  arbi- 
tration. This  plant  will  carry  about  1,000  i6-c.p.  lamps,  and  by 
raising  the  dam  two  feet  and  installing  a  larger  water  wheel, 
this  could  be  increased  to  1,200. 


5  EUtCTRIGflrL    REPflrlR   &   SUPPLY   GOMP/¥NY  5 

sherbrooke:,  qve. 
H£i.ndle  a.11  Kinds  E:iecti*ica.l  Api>3,x*a.tus 

AWD  INSTALL  COMPLETE  PLAMTS 


Armatures  Rewound 


Commutators  Filled 


Dynamos  Repaired 


Transformers  Repaired 


We  manufacture  every- 
thing in  Oil  and  Grease 
Cups,  Water  Gauges, 
Gauge  Cocks,  Air  Cocks, 
&c.  Always  look  for 
the  trade  mark 

"Penberthy." 


Avitomatic  Injector 

Gviaranteed  Rarvge 
From  22  lbs.  Low  to  J  5.5  High 


ESTABLISHED  1849. 
Capital  and  Surlpus,  $1,500,000. 


Executive  OfEces  : 
Nos.  346  and  348  Broadway,  Nbw  York  City.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meichants, 
by  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial.  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  oi 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Okfiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  3t.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen. Man.  Western  Canada,  Toronto 


"SHAWMUT" 

■  KL  6od6  Standard  Fuses 


Capacities 
0-600  Amp. 
250  Volts 
600  Volts 


1... 


Blaclc  Tube 
Copper  Finish 


 Full  Details  and  Prices  in  Bulletin  No.  32.  

CHr/VS^  -  SHr/VWM(JT  GOMPflrNY 

NEWBURYPORT.  MASS. 


.  .  HIGH  ART  .  . 

ELECTRICAL  SUPPLIES 


Ornamental,  Mirror  and  Reflecting 
Incandescent  Lamps,  Electric 
Statuary  in  Bronze,  Terra-Cotta 
and  Porcelain. 

MIDLAND  ELECTRIC  GO. 

60  St.  Peter  Street 

Telephone  Main  2u  10  -  -  MONTREAL 


Please  mention  the  Canadian  Electrical  News  when 
corresponding  with  advertisers. 


SADLER  HAWORTH 

TANNERS  ANr 
MANUFACTURERS  OF 

Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seineurs  Streets,  MONTREAL.  -  9  Jordan  Street,  TORONTO 
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SPARKS. 

ToikIoi  s  were  rev-oiUly  iin  itod  lor  extension  of  llie  eleetrie 
likjht  system  at  Xoweasile,  N.  H. 

The  power  plant  at  Wahiiapitae,  l">iU. ,  is  now  ii\  operation. 
It  is  the  intention  to  supply  lii;lit  and  power  also  to  Siullniry, 
about  twelve  miles  distant. 

The  City  Council  of  Quebec  have  witlKlrawn  the  advertisement 
inviting-  tenders  for  electric  lig-hting.  The  present  contract 
expires  in  1907,  and  upon  reconsideration  it  was  decided  not  to 
receive  tenders  for  a  new  contract  until  April  next. 

The  Chatham,  Wallaceburg  &  Lake  Krie  i;ketile  Railway 
was  lormally  opened  on  November  1 ,  the  seelion  between 
v."hatlian\  and  Wallaceburfj  having  been  comiMeled.     riie  road 


lias  cost  to  date  about  $350,000  and  further  extensions  are  con 
templated. 

The  Pre-Payinenl  Electric  Meter  Company,  of  Peterborough, 
On(.,  have  decided  to  proceed  at  once  with  the  manufacture  of 
meters.  Onring-  the  winter  their  plant  will  be  located  in  a  build- 
in-  on  Hunter  street  formerly  occupied  by  the  Colonial  Ink 
(.  oinpany,  but  in  the  spring:  a  new  factory  will  be  built. 

The  renewal  of  the  electric  lighting  contract  at  Stratford,  Ont., 
is  receiving  the  attention  of  the  civic  authorities.  The  electric 
plant  and  gas  works  are  owned  by  a  private  company,  and  it  is 
understood  that  the  Water  Commissioners  have  been  considering 
the  advisability  of  operating  an  electric  light  plant  in  connection 
with  the  waterworks. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 
SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST. 
LONDON,  ENG. 


Magnet  Forcings,  Slabs,  Bars 
in  the, Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  I,ondon. 
I,ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS. 

Sole  Representatives  Tor  Canada :  Peacock  Brothers,  Canada  Lite  Building,  Montreal 


O 


E.'-TABLISHED  1870.  _ 

Plain  and  Slotted 

Discs. 

BRIGHT  CHAKCOAL  IRON  RODS 


flmerlGan  Gircyiar 

Loom  GomDanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORlGlN.\L  and  only  GENUIKE  "Circular  Loom.  "  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLny, 


354  St.  J&mes 
Street, 


Montreal 


Instant  shipment  made. 


Larg-e  stock  of  all  sizes  always  on  hand. 


This  Space 

Is  the  Property  of  the 

Power  and  Gas  fflacliine  Co, 

GAIT,  ONT. 

Read  the  in  Advertisements  in 
Future  Numbers 
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A  Modern 
Westinghouse-Parsons 
Steam  Turbine  Plant 


The  main  equipment  consists  of  three  3,000  H,  P.  Westlnghouse-Parsons  Steam  Turbine 
Generating  Units,    The  Boiler   Room  is  equipped  with  Roney  Mechanical  Stokers. 

High  efficiency,  large  overload  capacity  and  low  operating 
cost  are  among  the  factors  leading  to  the  rapidly  increats- 
ing  demand  for  these  Tvirbine  Generating  Units  by 
the  largest  power  visers  in  the  country. 


Canadian  Westinghouse  Co.,  umited 

Generatl  Offices  and  Works.  Hatmilton,  Onta^rio 

For  PaLfticuIars  Address  Nearest  Office 
Lawlor  Bldg.,  King  o.i\d  Yorvge  Streets,  Sovereign  Bank  of  Canada  BIdg.. 

Toronto  Hamilton  Montreal 

152  H&stings  Street  922-925  Union  Bank  Building         154  GrsLnville  Street 

Vancouver  Winnipeg  HatlifaLX 
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Milde  MiLrophc 

The  iipsi  TRA'^ih:,l'l 

QUEBEC  '•,'-TNT;L 
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SwliGli-Boards  and  flnnunclaiors 


NesspDones,  Montreal 

732  Dorchester  St. 


FIRE  ALARM  APPARATUS  and  L  MONTRBf\L 

TELEGRAPH    INSTRUMENTS        (g)     Telephone  mT^Tx.oo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


WK  RECOMMEND 

MllllflllNtSE     BIlBBIll  illL 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracxise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


\mm%  and  Mm% 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 


by  communicating  with 


THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CdLiiadiaLn  White  CompsLny,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTPEi^L,  CANADA 

MNGINMSRSAND  CONTRACTORS 

FOR 

SteaLin  a.nd  Electric  RaLilroaLds  :  Electric  Light  and  Power  Plants  :  Building  Con- 
struction ;  Water  and  GblS  Works  ;  Docks,  HaLrbor  Works,  etc.,  etc. 

CORRESPONDENTS 

J.ia.  WHITE  &  COMPANY,  INC.,  J.  O.  WHITE  &  COMPANY,  LIMITED,  WARINO-WHITE  BUILDING  CO. 

New  York  CHy  London,  Enzland  London,  England 


DON'T  SHUT  DOWN  ! 

We  keep  spare  armatures,  dynamos  and  motors  in  stock  and  can  often   loan  you  some- 
thing to  keep  you  running  whilst  we  make  your  REPAIRS.    Try  us  for  Quick  and  Sure  work. 

LONG  DISTANCE  PHONE  MAIN  3149 

FRED  THOMSON  &  CO. 

770-772-774  CRAIG  STREET,  -  -  MONTREAL 
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